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It is likely that we shall soon see some practical work 
done in this country with the Gaulard-Gibbs system of 
secondary generators, as news comes from England that 
Mr. George Westinghouse, Jr., has bought the rights for 
America, and has guaranteed a minimum annual return, 


= 


BEFORE a Legislative committee, Mr. Boynton, the 
auditor of the New England Telephone Company, stated 
last week that the average total cost to his company of 
maintaining an instrument was $41.72 a year. And yet 
some people wonder why the licensees of the American 


Bell Company want more than $36 a year as telephone 
rental. 


THE operators on one of the lines of railway had their 
salaries advanced 10 per cent. a few days ago, bringing 
the amounts up to about the figure at which they stood 
before the reduction in the days of commercial depres- 
sion. This was a timely and judicious action, and we 





hear that it is daly appreciated. In view of the present 
financial circumstances of the Western Union Company 
it is hardly to be expected that the company will follow 
the example thus set, though it might do many a worse 
thing. The Baltimore & Ohio men ate said to be generally 
satisfied with their treatment. 





WE give on the next page an abstract of the bill of com- 
plaint presented last Tuesday at Columbus, O., in the suit 
of the Government against the Bell Company. The bill 
seems on first reading to be very comprehensive. It con- 
tends that Bell on one hand did not observe the formalities 
sufficiently to obtain or hold a patent, and on the other 
hand that he secured far more than at most he had a 
right to take. It gathers up all the various anti-Bell claims 
that have been in controversy or in litigation for years 
past, and uses them as a solid battering-ram with which 
to “ break the patent.” If the Bell Company wins in this 
suit, it will have no further troubles. If it lose, there is 
a likelihood that the business will be open to all comers. 

ONCE again the discussion of executing criminals by 
electricity ‘‘bobs up,” beginning now with a physician in 
Buffalo. This mode of execution, which is said to have 
some advocates, is not one that would add to the popu- 
larity of electricity, which we would rather not see put to 
such a purpose. If, as the Buffalo doctor thinks, it would 
only be necessary to tap an electric light wire and turn a 
switch, in liev of the erection of a gallows, trap-dwor, etc., 
our sheriffs would find some of their valuable occupation 
gone, and we might expect to hear of an outcry from that 
quarter. By all means let us maintain electricity popular 
in every respect, and let its death-dealing qualities be the 
subject rather of cautionary measures than of practical 
application. 


AS a retaliatory measure, to offset the resolve of the 
Central Union Telephone Company not to supply tele- 
phones at the rate fixed by law, some of the good people 
of Lafayette, Ind., want their City Council to order the re- 
moval of the telephone poles and wires from the streets. 
This is a poor way to obtain any redress, and is 
as little likely to be satisfactory as the attempt 
of a new telephone company there to give service im- 
mediately at the legal rate. The Central Union Com- 
pany is the sole licensee of the American Bell Company 
for the region named, and, so far, the courts have held 


, | that no other telephones can be used than those for which 


the American Bell Company controls the exclusive patent 
rights. Of course, a decision might some day be given 
against the Bell Company, destroying its monopoly as 
conferred by the patent law, but at present the situation 
is simply what we have stated it to be, not only in Iv- 
diana, but in every other State. 





WE would call special attention to Mr. G. B. Prescott, 
Jr.’s, description of Mr. Weston’s new electric indicators, 
as the instruments embody numerous features of original- 
ity and value. The technical training of persons in 
charge of most electric light plants is not usually of such 
character that delicate apparatus can be intrusted to their 
care, and hence, too often, the lack of refinement in the 
electrical apparatus used means an approach to danger 
before the attendant is aware of the fact. For example, 
an increase of only a few volts in the potential of an in- 
candescent circuit means a shortening of the life of the 
lamps, and the danger increases in a rapid ratio with the 
rise in electromotive force. In the potential indicator of 
Mr. Weston, a small variation from the standard poten- 
tial causes a large range of movement of the pointer, and 
thus draws immediate attention to impending danger. 
There being no permanent magne's employed in its con- 
struction, its accuracy remains unchanged with the lapse 
of time. This feature is eminently valuable where hun- 
dreds of lamps are dependent upon such an apparatus. 
In the same way the current indicator in which the gra- 
dations are equidistant over a large range of current 
strength, will go far toward attracting an attendant’s 
notice to the abnormal condition of affairs signaled. 





NOTWITHSTANDING the exhaustive trials recently con- 
cluded by the English lighthouse authorities, and in which 
the are light proved itself the superior over gas and oil, 
M. Felix Lucas now comes forward with an interesting 
argument in favor of the incandescent electric lamp for 
lighthouse purposes, The South Foreland experiments 
above referred to seem to show that, especially in a fog, 
the penetrating power of a light to a certain extent de- 
pended more upon the intrinsic brightness or brilliancy of 
the source of light than upon its candle-power. It would 
be difficult to reconcile this fact with M. Lucas’ prefer- 
ence for the incandescent light, for to obtain such bril- 
liancy in the latter would mean its rapid destruction, 
The other arguments in its favor, however, are interesting 
and deserve consideration. In studying the question, M. 
Lucas gives an explanation of the causes which lead to the 
deposition of carbon upon the sides of the bulbs of incan- 
descent lamps. The remedy which he suggests can hardly 
be called new, but still we are not aware that it has been 
applied in actual practice, desirable as it appears to be. 
Thus far, the absorbent. materials have only been em- 
ployed during jhe process of manufacture of the incan- 
descent lamp, but it would not seem to be difficult to 
introduce permanently into the lamp a suitable absorbent 





of oxygén. Thete is here a chance for improvement and 
inventive genius. 


THE new policy of gas corporations with regard to the 
electric light is making itself seen and felt in many places: 
At ane time; and not so long ago, the electric light was to 
be fought and to be resisted as a bad thing; to-day gas 
companies all over the country are either organizing to 
operate as electric light companies or are avowing their 
readiness and willingness to furnish electric light to any 
persons who may want it. As we remarked lately, this 
change of front has its benefits. Thereis no reason why gas 
companies should not be able to do a profitable electric 
light business, if they will only take hold of it in the right 
spirit and ‘‘ push things.” The western gas companies ap- 
pear particularly desirous to give the electric light an honest 
trial, and we understand that Chicago is the headquarters 
of at least one new and influential organization whose ob- 
ject is to introduce electricity through the agency of cor- 
porations already doing a gas-lighting business. It is 
early yet to pronounce very decidedly on the coming de- 
velopments in this direction. 


—_—_—_— 


Economy of wire in the running of electric light circuits 
is a most commendable end to be striven for, but when it 
entails dangers from any cause it cannot be too strongly 
condemned. One of the methods of economizing wire in 
the installatien of electric light on iron ships has been to 
use the iron skin of the ship as a return, thus practically 
employing only one wire. The effect of this plan, as might 
be supposed, has in some cases turned out to be disastrous 
to the accuracy of the compass, a recent case, again, hav- 
ing shown that the needle was deflected five degrees by the 
presence of the current. The remedy here is obvious, 
being simply the resort to two wires, a lead and return. 
Where these are laid side by side their influence is prac- 
tically nil upon the needle—the currents in them being in 
opposite directions. But the single wire system appears to 
us objectionable on still another ground, and that is, the 
liability to corrosion of the iron, due to galvanic action. 
It is evident that where the whole side of a ship consti- 
tutes a conductor, a difference of potential must necessa- 
rily exist in its various parts. Hence, if this difference of 
potential be only two volts—i. e., great enough to decom- 
pose water—galvanic action will begin, causing the disso- 
lution of the iron plates on that part of the ship’s skin 
which is at the higher potential. Continuous action of this 
nature must eventually cause the collapse of the iron 
plates. While we advise, therefore, the use of the double 
wiring, it is evident that the latter, for the very reason 
given above, should be done with exceptional care as to 
insulating properties, because two grounds from opposite 
leads would greatly magnify the danger cited above. 
However, with good insulation and with regular periodic 
tests for the detection of any faults which may develop, 
there need be no more apprehension of danger from this 
cause on ship board than there is from fire through over- 
heating of the wires. 
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Electricity in Medical Practice. 





At a recent meeting of the French Academy of Medi- 
cine, M. Brondel read a paper on the introduction of cer- 
tain medicines into the system by means of electricity. If 
the electric current is made to pass through a solution of 
a salt, the salt is decomposed, the metallic base passing to 
the negative pole, and the acid, or metalloid, to the posi- 
tive pole. The iodides are easily decomposed by electricity. 
In order .to introduce iodine into the system, a rubber 
plate, moistened with a solution of iodide of potassium, is 
placed upon the surface of the body. Over this plate the 
negative pole of a battery is applied, while the positive 
pole is placed upon a part of the body toward which it is 
desired that the iodine should travel. The iodine separates 
from the potassium, which remains at the negative pole, 
and passes with great rapidity through the tissues towards 
the positive pole. This may be demonstrated by testing 
with a starched paper, which becomes blue. A great 
number of substances can thus be made to traverse the 
tissues, and the applications of this discovery are numer- 


ous and important. 
——“-_-23 re © oo > 


Mexican Cable Rates. 





The Mexican Financier says the Cable company has 
made ‘new rates as follows: To Galveston and New 
Orleans, first ten words $2.50, and 20 cents each additional 
word. ‘To Texas and Louisiana, excepting Galveston and 
New Orleans, $3, and 25 cents each additional word. AN 
other points in the United States $3.25, and 25 cents each 
additional word. All other rates unchanged. , The above 
rates are from Mexico, Tampico and Vera Cruz, It hke- 
wise says: The Mexican Central Railway has made a re- 
duction in telegraph tolls as follows: To points in the 
United States, except in Louisiana, Texas and the Indian 
Territory, for the first 10 words $3.25, each additional word 
25 cents. To Louisiana and Texas (except New Orleans 
and Galveston) and Indian Territory, $3, each additional 
word 25 cents. To New Orleans and Galveston, 10 words, 
$2.50, each additional word 20 cents. To all points in 
Sonora, ten words $3.50, each additional word 35 cents, 
Cable service—To Great Britain, Ireland, France, Germany 
and Belgium, 90 cents each word, To Austria, Holland 
Denmark and Italy $1 per word. To Havana 80 cents a 
word 
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The Government Suit Against the American Bell 
Company. 


The petition or bill of complaint in the suit brought by 
the United States Government to annul and vacate the 
Bell telephone patents was filed March 23 in the United 
States Circuit Court, at Columbus, O., by District Attorney 
Kumler. Process was issued also directing appearance by the 
defendants by May 1, and requiring the answer to be filed 
on or before June 1. The petition with its accompany- 
ing exhibits fills a large printed pamphlet. On the question 
of the jurisdiction of the court in Ohio, the bill is explicit, 
and it is understood that this will be the first question 
that will be discussed in connection with the case. The 
local council retained by the Bell people are Messrs. Taylor 
& Taylor. 

In the bill of complaint the United States of America 
appears as complainant, the respondents being thus de- 
scribed: ‘‘The American Bell Telephone Company, a 
corporation under the laws of Massachusetts ; The Central 
Union Telephone Company, a corporation under the laws 
of Illinois ; The Erie Telepbone and Telegraph Company, 
incorporated under the laws of the State of Massachu- 
setts; The Central District and Printing Telegraph 
Company, incorporated under the laws of Pennsyl- 
vania; The Cleveland Telephone Company, The City 

and Suburban Telegraph Company, The Miami Tele- 
phone Company, The Buckeye Telephone Company— 
the latter four companies incorporated under the laws of 
Ohio-and Alexander Graham Bell.” The bill is one in 
equity and is addressed to the Judges of the United States 
Circuit Court for the Southern District of Ohio, Eastern 
Division. The counsel appearing for the government in 
the matter are Solicitor-General Goode, acting for the 
Attorney-General; Philip H. Kumler, United States Dis- 
trict Attorney for the Southern District of Ohio, and these 
special counsel: Messrs. Allen G. Thurman, Grosvenor P. 
Lowrey, Hunton & Chandler, and Charles 8S. Whitman. 
The Solicitor-General acts for the Attorney-General in the 
matter, it is explained, because of the latter's disability to 
prosecute. 

As might be expected, the bill covers ground that is 
familiar to every one acquainted with telephonic history 
and litigation. Dealing with the well-known claim of Gray 
to priority and the use of deceit against him in 1876, the 
complaint sets forth : 


‘That the said Bell, having unlawfully obtained certain 
information as to essential features of the invention of 
Gray as disclosed by his caveat, proczeded without delay 
to make substantial amendments of his specification and 
claims, which amendments were made on the 29th day of 
February, only four days after said withdrawal of notice 
was communicated to said Gray ; that such amendments 
related to such parts of said Bell’s alleged invention which 
he and his assigns have since claimed as the cardinal ele- 
ment or feature of his patent, to wit, the transmission of 
sounds by gradual or undulatory changes in the electrical 
current as distinguished from alternate or pulsator 
changes; that in the notice of the 19th of, February, 1876, 
the said examiner had distinctly advised the said Gra 
that the application of Bell seemed to conflict with his 
caveat in respect to the method of producing the undula- 
tions by varying the resistance of the circuit and the method 
of transmitting vocal sounds telegraphically by causing 
these undulating currents; that this same examiner, 
without the knowledge of the said Gray, communicated 
to Bell the fact that Gray’s invention varied the re- 
sistance and produced undulations by means of a liquid 
transmitter; that upon and in consequence of this sur- 
reptitious information, and of the unlawful communica- 
tions respecting the said caveats made to the said Bell, as 
herein above alleged, the said Bell made the said. amend- 
ments, more clearly defining the distinction between pul- 
satory and undulatory currents, and substituting the word 
‘ gradually’ for ‘ alternately’ wherever it occurred in one 
of his claims; and your orator charges that these amend- 
ments were substantial, as well in themselves as in their 
bearing upon the rights then secured by Gray under the 
statute, and were not verified by oath, and that the said 
patent was issued thereon and during the pendency of said 
caveat, and with undue and unusual ‘haste, and without 
proper consideration of the rights secured by said Gray, or 
of the interest of the citizens of the United States with re- 
spect to the art of telephony sought to be monopolized by 
said Bell. 

** And your orator further shows that the said Bell in- 

atia himself into the favor and confidence of the 
attorney of said Gray, and in order to induce the said Gray 
to abandon his caveat did, as early as March 8, 1876, and 
before his said patent was issued, falsely and fraudulently 
cause said attorney to believe that he (Bell) ad invented a 
speaking telephone prior to the said Jan. 20, 1876, and also 
that coal invention was really described therein, and in- 
duced said attorney so to represent to said Gray; and that 
accordingly the said attorney, by letter of March 8, 1876, 
caused the said Gray to be informed that the said Bell had 
the older and better claim, and gave it as his * judgment’ 
that it would not be advisable for the said Gray to press 
his claim for the invention. 

‘Your orator shows, on information and belief, that 
said Gray believed these false suggestions, and was thereby 
induced to take, and did take, no action in promee his 
said caveat for a patent for many months, and until lon 
after said Bell had secured his said patent upon his said 
application, and that by these wrongs and frauds aforesaid, 
and others to be presently stated, said Bell succeeded in 
securing the aforesaid patent for an invention of great value 
which he did not discover, and to which, as between him 
and said Gray, the said Gray was entitled to priority.” 


The examiner regarded Bell’s application as one for an 
improvement in multiple telegraphy. His opinion was 
that Bell’s application and Gray’s caveat interfered on 
principles employed in harmonic or multiple telegraphy, 
but not in the art of transmitting speech. Bell's language 
and drawing gave no intelligible notice that one portion of 


his specification related to telephony, which had come in 
general use as the term for denoting the transmission of 
speech by means of electricity. It was on March 10, 1876, 
three days after the patent was issued to him, that Bell 
obtained for the first time articulate speech by an electric 
speaking telephone. This was not achieved, it is also alleged, 
with any device or apparatus described in his specification 
and patent, but was obtained by the liquid transmitter or 
water telephone described in Gray’s caveat and derived by 
Bell from the latter. Bell’s devices, up to the time of filing his 
application, did not transmit and deliver articulate speech. 
He did not intend so to operate them nor was he aware 
that they would do so. There is not and never was, it is 
declared, an electric speaking telepixone in use made in ac- 
cordance with Bell’s alleged invention, and the instrument 
used by the American Bell Company was not invented or 
discovered by Bell, ‘‘ nor did he invent or discover any es- 
sential part or principle of the same.” The instruments 
are declared to be combinations of the inventions of other 
persons, some made before and some since Bell’s alleged 
discovery. These facts showing fraud, it is stated, long 
remained artfully concealed and have only recently been 
brought to the knowledge and attention of the prosecutor. 

Another point offered is that even if Gray’s caveat had 
not been filed and Bell’s patent had been properly issued 
as for the improvement in telegraphy described in it, it 
would still be void and ineffective to secure any exclusive 
claim for the art of transmitting audible speech by the 
process set forth in the fifth claim of Bell’s patent, because 
all his claims are bad in form and substance and void as a 
matter of law. The fifth claim is for the method of and 
apparatus for transmitting vocal and other sounds tele- 
graphically by causing electrical undulations similar in 
form to the vibrations of the air accompanying the 
sounds. This is declared to be void, because the words 
**method of ” merely describe the function and mode 
of operation of the machine. The claim for an 
‘* apparatus” is void because no mechanical device 
is specified. The claim of causing undulations in 
a particular supposed form is a mere matter of 
speculation, and is not the subject of a patent. 
The transmission of vocal sounds by electricity we 
notoriously old, and there is no attempt to claim a more 
perfect transmission electrically. The patent, further- 
more, is void because it does not point out and distinctly 
claim a new and useful art, machine, manufacture, or 
composition of matter, but attempts to include in a patent 
and claim the alleged invention of an art and a machine. 
It unlawfully attempts to cover by a patent the function 
performed by an apparatus and an abstract principle and 
law of nature. The patent, also, is a fraudulent attempt 
on Bell’s part to enable him and his assigns, by the aid of 
their vague and general descriptions, to avail themselves 
of subsequent discoveries and inventions and interfere 
with otber inventors. Bell in his specification and claim 
nowhere pointed out or described any upparatus or device 
or means for carrying his pretended invention into effect 
in such a way that the same can be constructed or operate 
by others. 
Among those for whom the bill claims the invention of 
the telephone in a manner detrimental to Bell are James 
W. McDonough, Daniel Drawbaugh, Elisha Gray, Thomas 
A. Edison, Amos E. Dolbear, Philip H. Van der Weyde, 
Adolph Ott, W. F. Channing, Benjamin F. Edwards, 
James Hamblett, Jr., Edward Farrar, Antonio Meucci, 
W. S. Vollker, Edward E. Pickering, Charles R. Cross. 
Alfred C. Holcomb, Ellen C. Holcomb, Philip Reis, Royal 
E. House, David Hughes, Asahel K. Eaton, Dr. S. D. 
Cushman, Signor Mouzetti, Paul La Cour, Prof. Yates, 
and Cromwell Fleetwood Varley. 


The bill relates not only to the earlier Bell patent of 
March 7, 1876, No. 174,465, but that of Jan. 30, 1877, No. 
186,787, covering telephonic devices alleged to be existing 
and well known, and, particularly, to have been invented 
by Professor Dolbear, whose work is duly described, as 
well as the manner in which he is said to have been un- 
fairly induced to abandon his case and his experiments. 


The present proceeding is declared to have been insti- 
tuted because the complainant ‘‘ istemediless in the prem- 
ises under the rules of the common law, and canonly have 
félief in this form of proceeding.” The prayer of the com- 
plaint is that the defendants make answer to the com- 
plaint; that the Bell patents be declared null aud void; 
that it be declared that the patents were wrongfully pro- 
cured to be issued by means of fraud, false suggestion, 
concealment, and wrong on the part of Alexander Gra- 
ham Bell, and that there is nothing in the patents or 
specifications on which a monopoly of a patentable in- 
vention could have been lawfully granted to him, 
and that the patents be repealed and the record of them 
be expunged; that the original letters patent be sur- 
rendered to the court, so that the Patent Office seals 
may be removed or destroyed. If, however, the court 
should determine that the patents are not wholly void and 


so, a decree is asked for repealing such parts as the court 
may deem void, ‘‘ and that the said patents and each of 
them be treated as contracts and be re-formed, limited, 
and modified as in equity and good conscience they ought 
to be.” An injunction is also asked restraining the de- 
fendants, their agents, etc., from setting up any pretense 
\or claim under the Bell patents, or from pleading these in 





not deserving to be wholly repealed, but are merely partly A 


judicial proceedings as evidence of any grant or right con- 
ferred on Bell or his assignees, . 

The defendants are cited to enter appearance by May 1, 
and to file answer on or before June 1. It does not seem 
likely, therefore, that any further action will be taken in 
the case before that time. 

The government counsel seem confident that they will 
be allowed to prosecute the suit in the court selected, but 
even should that point be gained, there must be many de~ 
lays before the case can reach a settlement. The time 
likely to be occupied in hearing the suit is set by some per- 
sons at not less than two'or three years. 

8 a em 0 me 
On the Clark Cell as a Standard of Electromotive 
Force.* 








BY LORD RAYLEIGH, F. R. §. 


This paper, supplementary to that ‘‘On the Electro- 
chemical Equivalent of Silver, and on the Absolute 
Electromotive Force of Clark Cells” (Phil. Trans., Part 2, 
1884), gives the further history of the cells there spoken 
of, and discusses the relative advantages of various modes 
of preparation. The greatest errors arise from the liquid 
failing to be saturated with zinc sulphate, in which case 
the electromotive force is too high. The opposite error of 
super-saturation is met with in certain cases, especially 
when the cells have been heated during or after charging. 
Experiments are detailed describing how cells originally 
super-saturated have been corrected, and how in others 
the electromotive force has been reduced by the occur- 
rence of super-saturation consequent on heating. If these 
errors be avoided, as may easily be done; if the mercury 
be pure (preferably distilled in vacuo); and‘ if either the 
paste be originally neutralized (with zinc carbonate), or a 
few weeks be allowed to elapse (during which the solution 
is supposed to neutralize itself), the electromotive force 
appears to be trustworthy to z755 part. This conclusion 
is founded upon the comparision of a large number of 
cells prepared by the author and by other physicists, in- 
cluding Dr. Alder Wright, Mr. M. Evans, Dr. Fleming, 
Professor Forbes and Mr. Threlfall. 

As regards temperature co-efficient, no important vari- 
ation has been discovered in saturated cells, whether pre- 
pared by the author or by others. In all cases we may 
take with abundant accuracy for ordinary applications— 


FE = 1.435 1 — 0.00077 (¢ — 15°)| 


the temperature being reckoned in centigrade degrees. 
For purposes of great delicacy it is advisable to protect the 
standards from large fluctuations of temperature. Under 
favorable circumstances two cells will retain their relative 
values to ;5}55 for weeks or months altogether. 

Unless carefully closed up, the cells lose liquid by exuda- 
tion and evaporation, and then the electromotive force 
gradually falls. Marine glue appears to afford a better 
protection than paraffine wax, and there seems to be no rea- 
son why cells thus secured should not remain in good 
order for several years. 

In cells of the H-construction the leg containing the 
amalgam (but not the one containing pure mercury) is 
liable to burst, apparently in consequence of a tendency to 
alloy with the platinum. Protection with cement of the 
part of the platinum next the glass has been tried, but no 
decisive judgment as to the adequacy of this plan can as 
yet be given. 

Recent cells, intended for solid zincs, have been made of 
a simplified pattern—nothing more, in fact, than a small 
tube with a platinum wire sealed through its closed end. 
The zincs are not recast, and the paste is prepared from 
(unwashed) mercurous sulphate rubbed up in a mortar with 
saturated solution of zinc , sulphate and a little zinc 
carbonate. A stock of paste may be prepared and retained 
for use in a bottle. 

Experiments are described tending to prove that the 
irregularities observed during the first few weeks of the 
life of a cell prepared with acid materials have their origin 
principally at the mercury electrode. 

Cells prepared with dilute solutions have a lower tem- 
perature coefficient (about 0.00038), but would be more 
difficult to use as standards, whose value is to be inferred 
from the mode of prepration. 

Details are given of H-cells charged with amalgams of 
zinc.and mercury in both legs, without mercurous sul- 
phate. A very small proportion of zinc is sufficient to 
produce the maximum effect. Pure mercury, neither al- 
loved with zinc nor in contact with mercurous sulphate, 
has an uncertain electromotive value. 

Since the comparison of cells does not absolutely exclude 
a small general alteration of electromotive force with age, 
further determinations of the standard cell (No.1) have 
been effected by means of the silver voltameter. The re- 
sults— 


E. M. F. of No. 
Date. 1 at 15° C. in 

B. A. volts. 
eset: SE Oh ROT, SE, oso 0 os pms 9.000008 tainee canon 1.4542 
ee SR RPE Os Pr ec ie. 1.4540 
1.45387 
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are very satisfactory, and indicate a constancy sufficient 
for almost all practical purposes. 

Finally, some comparisons are given between Clark cells 
and Daniells, with equi-dense solutions, both of Raoult’s 
pattern and of that described recently by Dr. Fleming. 








* Abstract from a communication to the Royal Society, Jan. 21, 
1886, 
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Some New Electric Indicators. 
BY GEORGE B. PRESCOTT, JR. 

It is certainly within the bounds of reason to say that 
the pressure gauge is not more essential to the fireman 
under instructions to keep a uniform pressure of steam in 
his boiler, than is the potential indicator to the dynamo 
engineer who is ex- 
pected to maintain 
a constant difference 
of electric potential 
at the terminals of 
hisincandescent 
lamps. The current 
indicator is likewise 
a necessity in the arc 
light circuit requir- 
ing an _ invariable 
current, while the 
current meter is in- 
dispensable in all 
large incandescent 
installations where a 
varying load makes 
it necessary, for eco- 
nomical reasons, to 
vary the number of 
active dynamos to 
correspond with the 
number of lamps in 
use. The automatic 
regulation of both 
current and poten- 
tial in all complete 
systems of arc and 
incandescent light- 
ing, respectively, no 
more doesaway with 
the necessity for 
using such instru- 
ments than the auto- 
matic steam damper abolishes the use of the steam gauge. 
The terms indicators and meters are used in their limited 
sense, 1t being understood that only integrating instru- 
ments are, properly speaking, quantity meters. 

The conditions under which such instruments are used 
in commercial electric lighting are very different from 
those met with in scientific research or in ordinary experi- 
mental work, and the sensitive reflecting galvanometers, 





FIG. 1.—-WESTON’S BIFILAR SUSPENSION POTENTIAL 
INDICATOR—PERSPECTIVE. 


electro-dynamometers, etc., of the laboratory, which may 
be shunted and combined with external resistance to meas- 
ure electrical quantities with accuracy through an almost 
limitless range, are worthless in the electric light station, 
The reason is obvious, and it will suffice to say that the 
requirements for an electric gauge which is to guide the 
ordinary dynamo man are, that it shall be as simple and 
as reliable as the steam gauge which guides the fireman. 
These demands have naturally brought forth many new 
instruments designed to fulfill the imposed conditions, and 
although some of those which have been devised during 





FIG. 2.—WESTON’S BIFILAR SUSPENSION POTEN- 
TIAL INDICATOR—SECTION AND DETAILS. 








the past few years have been better than others, it is, per- of the coil in a uniform field. 


Inside the coil, for the 


haps, safe to say that none has proved entirely satisfac- | double purpose of reinforcing the field and making it uni- 


tory. 


Some instruments which have recently been devised | form, a cylinder of soft iron G@ is supported. The wires 


by Mr. Edward Weston, for use in connection with his arc | bb, forming a bifilar suspension, serve alsoas current leads ; 
and incandescent systems, appear to be free from the | | they pass through the cap B, by means of which they may 
defects common to apparatus of their class, and are worthy | ‘be raised or lowered and given the proper orientation. 


of special attention. 
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FIG. 4.-WESION’S UNIFILAR POTENTIAL INDI- 
CATOR—SECTION. the 





indicator, a current indicator and a current meter, and are 
of somewhat later date than the coulomb and current 
meters devised by Mr. Weston about two years ago, and 
which were recently* described in this journal. 

As it is sometimes both interesting and instructive to 
follow the experiments which have finally led to the adop- 
tion of a specific form of apparatus, it may be worth 
while to preface a description of Mr. Weston’s perfected 


* 


potential indicator by a brief explanation of the earliest | 


form of this indicator, and of the difficulties met with there- | plane of the pole-pieces and the pointer indicates zero, or 








They are respectively a potential | The yoke EZ, which carries the tube A and its cap, is sus- 


tained by the pole 
pieces. The frame 
H, for the suspended 
coil, is stamped out 
of sheet copper, bent 
into rectangular 
form, and has the 
ears turned up to 
hold the wire in 
place. The move- 
ment of the coil is 
magnified by the 
pointer N. To avoid 
heating, the field 
magnet is wound 
with very fine Ger- 
man silver wire, 
while the armature 
is wound with still 
finer copper wire in 
order to get a large 
number of turns in 
the limited space 
without causing any 
greater rise of tem- 
perature than occurs 
in the field wire. 
The tield and arma- 
ture wires are con- 
nected in series and 
brought to the ter- 
minalsin the base of 
instrument, as 

shown atthe right in 
Fig. 1. When these terminals are connected to the mains, 
the magnets become energized and tend to repel and attract 
the currents circulating in the armature in such a manner 
as to cause the coil toassume a position at right angles to 
that of the pole-pieces. The cap bis then turned in a di- 
rection opposite to that in which the coil has moved, caus- 
ing the suspending wire to twist and slightly raise the coil 
—thus introducing a force opposed to that of the magnet. 





FIG. 3.—-WESTON’S UNIFILAR POTENTIAL INDICATOR—PER- 


SPECTIVE. 


When these two forces are equal, the coil stands in the 


in. Thisinstrument, of which Fig. 1 is a perspective view, normal potential, at which, of course, the adjustment is 


Fig. 2 showing a section and details of construction, is, in | 
deflected to the left or right respectively, the slightest 


general principle, a modified form of the well-known 


siphon recorder, and is novel only in its application and | 
oscillation, as the copper frame of the coil acts as an 
effectual damper. 


in details of construction. It consists of a coil of wire 


wound ona ey. ow frame H, and suspended between 


magnet are broad enough to allow of the full movement | 
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the poles of an electro-magnet; the pole pieces of this | 


first made. With a decrease or increase of potential it is 


change being instantaneously indicated with very little 
Any increase or decrease of poten- 


tial not only increases or decreases the current in the 
| coil, but also increases or decreases the strength of the 


| magnet as well, so that the resultant changes are pro- 
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portional to the square of the current, and therefore very 
great. 

In practice it was found that in order to obtain the re- 
quired sensibility it was necessary to turn the cap several 
times around, in fact to actually twist the wires together, 
and that this condition impaired the reliability of 
the instrument for long continuous use. It was 
noticed also that if, while the needle stood at zero, 
the potential was considerably increased and then 
reduced to the normal, the pointer did not at once 
return to zero, but remained deflected to a higher 
point a considerable length of time. The explana- 
tion of this phenomenon was found in the fact 
that the greater magnetization of the iron, due to 
the increased current, was not correspondingly 
reduced on decreasing the current, and that this 
effect was particularly marked in the iron cylinder 
or armature core. 

In order to eliminate these disturbing elements, 
the instrument was considerably modified, and in 
its perfected form is illustrated in perspective and 
section in Figs. 3and4. The coil is here suspended 
by a single, carefully tempered steel wire, which 
serves also to conduct the current tothe armature. 
The current isled out through a platinum wire, 
continuing the axis of rotation of the coil, and 
dipping inio a cup of mercury, the wire being 
small and the cup large in order to avoid the re- 
tarding effect of capillarity. In this instrument 
the stationary cylinder or core within the coil is 
built up with very thin discs of pure soft iron, 
and the magnets are double, with consequent poles, in 
order to increase the strength and uniformity of the field. 
The pointer is brought to zero at the normal potential by 
turning the milled head of the little cylinder to which the 
suspending wire is attached, thereby putting torsion upon 
the latter until it counterbalances the force exerted by the 
current. The laminated core and unifilar suspension ap- 
pear to completely eliminate the distu: bing elements re- 
marked in the first form. Inthe present instrument the 
only element possibly subject to change with time is the 
suspending wire, but months of experience have demon- 
strated that long, slender steel wires under small torsion 
are practically unaltered, and they certainly ought to be 
more constant than the hair spring of a chronometer. In 
other respects this indicator is the same as the first form. 
A variation of one volt produces a movement of the index 
equal to about 10 divisions of the scale, or degrees, and this 
great sensitiveness is a desideratum ; for, just as a move- 
ment of one-tenth of an inch 
of a steam guage index—al- 
though it may represent 5 
pounds change of pressure— 
might escape the eye of a fire- 
man, so a small movement of 
the pointer of the potential in- 
dicator might not attract the 
notice of a dynamo man, or at 
east not be thought worthy 
of attention. This instrument 
may be placed almost any- 
where in a station, the only 
condition of use being a fairly 
firm shelf. It has given per- 
fect satisfaction in actual ser- 
vice, and it must take first rank 
amongst apparatus of its class. 

Mr. Weston’s new current 
meter is in many respects de- 
cidedly novel, and its sim- 
plicity, as a whole, surprising. 
Its foundation is the common 
copper band galvanoscope laid 
on end, so that the needle 
moves in a vertical plane, as 
shown in Figs. 5 and 6, In 
this particular instrument the 
copper band has a_ cuirent 
capacity of about 500 am- 
peres, and is bent back on 
itself with a short turn. The 
parallel arms of the band are 
less than one-quarter inch 
apart, and their ends are fas- 
tened to large blocks ef bra:s 
which serve as connectors, and 
support the copper band A 
long and narrow magnetic 
needle is pivoted in the centre 
of the band, equidistant from 
the two arms, and is normally 
maintained in a horizontal posi- 
tion by a weighted pendulum 
rigidly fastened to the centre of the needle at right angle 
to its length. Heavy blocks of soft iron are attached to 
the outer sides of both arms of the copper strip in such a 
position as to inclose the needle. The movements of the 
latter are magnified in the usual manner by means of an 
aluminium pointer. 

The action of the instrument is very simple: When no 
current is passing, the pendulum hangs vertically, the 
needle is horizontal, and the pointer, forming an angle 
with the needle, points to zero on the scale, It will be 


observed that while the position of the needle is such, a 
current passing through the band cuts the maximum num- 
ber of its lines of force, and that in this position a given 
current will tend to move the needle through the greatest 
angle ; on the other hand, the position of the pendulum is 
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FIG. 5.—WESTON’S CURRENT METER-—PERSPECTIVE. 


such that the minimum amount of work is done in mov- 
ing it through a given angular distance. Whenever the 
needle comes to rest at any point, these two forces are 
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FIG. 6.—WESTON’S CURRENT METER-—SECTION. 


balanced, but as with increasing current the needle is mov- 
ing inte positions where fewer and fewer of its lines of 
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FIG. 7.—WESTON’S CURRENT METERS AND CIRCUIT SWITCHES. 


equal angular movements, the pendulum is being lifted 
through greater vertical distances, it is evident that with 
uniform increments of current, the angular movement of 
the needle would grow less and less. The iron blocks, 
however, exert an influence exactly opposite in effect to 
that just described. To illustrate this action, let it be sup- 
posed, while facing the indicator as shown in Fig. 5 5, that 
the left end of the needle isa south pole; then the onmnenh 
which tends to move that pole of the needle upward, at the 
same time magnetizes the iron blocks vertically with north 














poles at, the top. As the current increases, not only do 
the iron blocks become more strongly magnetized, but the 
poles of the needle more closely approach the opposite 
poles of the iron blocks, by which they are, therefore, 
more and more strongly attracted ; thus it is only neces- 
sary to suitably proportion the iron blocks in order 
to exactly counterbalance and neutralize the dif- 
ference in the angular movements of the needle 
for equal increments of current.. For reasons 
similar to those which made it necessary to lami- 
nate the core of the potential indicator, it was 
found to be advisable to build up the iron blocks 
from thin strips of sheet-iron laid together verti- 
cally, rather than to use solid blocks. By giving 
the needles in these instruments an initial set of 
about 45 degrees from the horizontal, its move- 
ments through an angle of 90 degrees are almost 
exactly proportional to the strength of the cur- 
rent, a result hitherto unaccomplished in any in- 
strument ofits range. The instruments are, of 
course, calibrated at the factory in the usual man- 
ner. The carrying capacity of these meters is only 
limited by the size of the copper strip; in the 
larger meters the pendulums are more heavily 
weighted in order to keep the deflection with maxi- 
mum current within 90 degrees. 

Mr. Weston’s current indicator is built on the 
same general principles as the meter. The copper 
band is replaced by a few convolutions of wire 
capable of carrying 10 to 20 ampéres, and an air 
vane is added to the pointer to prevent too iapid 
oscillations. With the normal current, the pointer stands 
in the centre of the scale at zei0, and any increase or 
decrease in current is indicated by a right or left de- 
flection. 

A small-range meter is also constructed on the same prin- 
ciple for the use of persons who have occasion to measure 
currents of 20 ampéres or less. 

For large incandescent installations, the meters are 
mounted in groups on boards, with suitable circuit break- 
ers for switching the dynamos in and out as required. A 
section of one of these boards containing two indicators 
and switches is illustrated in Fig. 7, the indicator at the 
left being shown out of circuit. 

That the above described indicators and meters ful- 
fill the requirements for electric gauges for station use, 
to which I have previously directed attention will, I 
think, be readily admitted, and it may be mentioned inci- 
dentally that the most reliable indicators make the best 


regulators. 
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Gas and Electricity. 





When the question of light- 
Schenectady, N. Y., by electric 
Max lights was agitated, and the 
Hil i | the public demand seemed dis- 
iit posed to award the contract to 
Co Mil lighting, the gas company peo- 
ple requested that they be con- 

the ground that their business 

was to furnish illumination, 

I have the streets lighted by 
electricity instead of gas they 

cheaply as any one could do 

it. This, comments the Boston 

cal departure from the course 

pursued by gas companies in 

it their duty to oppose the in- 

troduction of electric lighting 

and in the end get beat2n, thus 

having an opposition company 

on the contrary there are no 

concerns which could so well 

ment as the gas companies, 

and why not? In general, the 

which could be utilized for 

installing an electric plant, the 

cials, as president, treasurer, 

directors, clerks, and collectors, 

there could be a great saving effected by adapting the 
boilers to burn, as fuel, the refuse of the gas works, such 
would look upon electric lighting as an adjunct to their 
business, and which could be run at a profit by them, 
ness, would be run at a loss ; and follow up such views by 
adopting, in the smaller towns having gas works, some 


ing the streets of the city of 

il e ANN City Council, in response to 
some responsible party for the 

= | sidered in the matter, taking 
oa il and if the public preferred to 
were prepared to do so ag 

Journal of Commerce, is a radi- 

general, who have considered 

to the full extent of their powers 

with which to contend, when 

adopt an electric light equip- 

gas works have plenty of room 

same office and the same offi- 

would serve for both purposes, and, in addition to that, 
as coke and the fine coke breeze. If the gas companies 
where a separate company, especially for electric busi- 
electric system, the results would be far more satisfactory. 





Pet AE cam me Sr 

















ell 
ip- 
es, 
he 
ym 
for 
the 
ffi- 
er, 
ors, 
at, 
the 
uch 
nies 
1eir 
em, 
usi- 
3 by 
ome 
ory. 











MARE PN ee 


—Spenahan ante cocaan mentor ne 6ST 


aa 











Marcu 27, 1886. 


THE ELECTRICAL WORLD, 


141 








The Best Location for Poles and Overhead Wires. 





BY D. B. MACQUARRIE. 

Several articles in recent issues of THE ELECTRICAL 
WORLD show that the tide of opinion on the subject of 
the underground system of running wires is not so favora- 
ble for its adoption asthe too sanguine projectors of that 
scheme could wish. The recent convention of electric 
light men at Baltimore in its discussion on this subject 
has practically resolved that none of the underground sys- 
tems now before the country have yet been sufficiently de- 
veloped to guarantee good service in that particular field 
of electricity. Ican well understand that a system of 
wires which is laid under ground and left undisturbed 
perbaps for years can be made to- work with satisfaction 
electrically, But in the telephone and electric light ser- 
vice the numerous changes that have to be made in the 
line wires from day to day present too many mechanical 
and electrical difficulties to admit of burying them out of 
sight or placing them in any position not easy to get at. 
I think with Professor Sweet, that some plan can be 
adopted by which the wires can still be left above ground, 
and all the present objectionable features removed. The 
Professor’s plan of arching the street from a base of sup- 
port placed on the sidewalk on each side of the street is 
both feasible and practicable, and is one of the many ways 
in which this difficulty can be solved. But it seems to me 
that a double line of posts, even of lattice work, would be 
crowding the sidewalk too much, and would be rather ex- 
pensive. Such a structure would have to be made quite 
strong in order to be able to 
support the strain and weight 
of from 200 to 300 wires on the 
crown of itsarch. Neither will 
it do to adopt any system that 
will necessitate running tele- 
graph and electric light wires 
in close proximity to telephone 
wires for any considerable dis- 
tance. It is all right for the 
telegraph and electric light 
people, but the telephone sub- 
scribers must suffer. 

I venture to suggest another 

solution of this problem. Use 
a pole and cross arm system, as 
at present, but banish the poles 
from the sidewalk altogether. 
Plant the poles in a straight 
line in the centre of the street, 
thus dividing the roadway into 
an up and down drive, as 
should be the case on every 
street. When there is a double 
track for street car service, 
plant the poles in the centre 
between the two tracks. I 
am well aware that this will 
be considered an innovation, 
and a departure from estab- 
lished usages, but a candid 
consideration of the scheme 
and aknowledge of the details 
of telegraph construction work 
will convince anyone that it is 
quite practicable, and, in many 
points, even desirable. The 
public have so long been accus- 
tomed to see the poles on 
the edge of the sidewalk that they cannot well im- 
agine their being placed elsewhere, but throwing preju- 
dice and precedents to one side, I think the poles would be 
less in the way in the centre of a street of ordinary width 
than anywhere else. The only objections that can be 
urged are bad appearance, narrow streets and the being in 
the way of foot passengers or vehicles when crossing from 
one side of the street to the other. Taking these objections 
in the reverse order, one pole in every 50 or 60 yards would 
never interfere with the cross-travel or traffic on any par- 
ticular street. As to narrow streets, they should, as far as 
possible, be avoided. The telephone wires being sensitive 
to the inductive influence from other surrounding wires 
should be given a street by themselves, and the telegraph, 
electric light and American District wires, which are not 
affected in their working by the current from each other, 
should be made to occupy a combination pole, that is, so 
maby cross-arms, pins, or points of contact reserved for 
each company’s wires on one and the same line of poles. 
This would divide all wires in a large city into two classes. 
Then, going in any one direction, say north and south, each 
class of wires could be given every third street, or perhaps 
farther apart, according to the needs of each service. One 
line of poles of each class would serve a block or two to the 
right and left of it. 

As to appearances, a line of poles in the centre of a wide 
street, like Market street, Philadelphia, would be more of 
an ornament than otherwise. Such a line should be built of 
the best material to be obtained. The poles should be large, 
sound, straight and uniform in height. They should be 
dressed and planed smooth, planted solidly in the ground, 
and be kept in line and perpendicular. They should be 
kept carefully painted (a fresh coat every two years). The 
arms and pins should be of a larger size than usual, The 


arms should be supported and kept horizontal by braces 
and have semi-circular guards at each end to prevent any 
wire coming loose from falling into the street. The wires 
should be strong, as tight as possible and kept level and 
uniform on each and every span. 1 can now recall several 
streets in some of our largest cities that have their centre 
so occupied as to prevent any crossing by teams from one 
side to the other, except at intersecting streets. Notably 
among these may be mentioned Charles street and Broad- 
way in Baltimore. The centre of these two streets for 
miles at a stretch is planted with sod, shrubbery and 
flower beds, dividing the roadway into two drives, an up 
and a down road. Again, Spring Garden and Ninth streets, 
Philadelphia, are so occupied in the centre—one by a series 
of market stalls and the other by the tracks of the Phila- 
delphia & Reading Railroad Company, thus virtually divid- 
ing each of them into two streets. Another instance is 
Park avenue in New York City. 

The advantages to electrical companies from placing 
their poles in the centre of the street would be many and 
substantial. Almost every property owner abutting the 
street claims te control as far out as the centre of the 
street in front of his premises, and bas special jurisdiction 
over.the sidewalk, particularly when he wants to utilize 
it himself for storing empty dry-goods boxes, crates, and 
ash barrels. Wherever there is a flag-stone sidewalk, it is 
generally excavated underneath for coal cellars, and it is 
rather difficult to get permission to cut through the flag- 
ging and occupy the basement for support to the poles. 








The corners of every street are so occupied with gas pcsts 
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THE NEW HOCHHAUSEN DYNAMO FOR INCANDESCENT LIGHTING. 


and man-holes, that it is n2xt to impossible to get permis- 
sion to plant two poles each opposite the property line, as 
should be the case to make a geod turn. Now, in the 
centre of the street is a neutral zone, which cannot in jus- 
tice be claimed by either party abutting the street. The 
digging there is always good, and nothing interferes. The 
workmen can always string their wires without being in 
the way of people on the sidewalk. As the poles are in the 
centre of the street, the wires can be turned to the right 
and left at equal distances, to enter a subscriber's residence 
or place of business. 

I would also suggest, in connection with this, that the 
lamp posis and water plugs to be met with at every street 
corner could, with equal propriety, be banished to this 
neutral zone in the centre of the street. The lamp post 
could be dispensed with altogether. The supply pipe 
could be taken up in two branches, one on each side of, 
say, every second pole. A bracket could be attached to 
the side of the pole from which to hang the lamp, and the 
pipe carried inside of this lamp. 

Such a system of poles, gas, and water service, would 
be the most convenient and economical for the public, the 
gas, fire, and water departments; it would present no 
mechanical or electrical difficulties, and it would not in- 
terfere with any private or vested rights of either indh- 
viduals or corporations. 

Hell Gate.—The House of Representatives Committee on 
Commerce has instructed Representative Johnson, of New 
York, to report favorably a bill to appropriate $12,000 for 
the purchase of the leased site on which the Hell Gate 
Channel (New York) electric light now stands, It will be 
remembered that the lofty tower there has a crown of 
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powerful Brush lights. 


The New Hochhausen Dynamo. 

In his excellent work on “‘ Dynamo-Electric Machinery,” 
Prof. Sylvanus P. Thompson makes the following forcible 
statement: ‘‘ The ideal dynamo of the future has but one 
turn of wire to each section. It will have practically no 
lead at the brushes, will not spark, and its internal resist- 
ance will be practically nil.” To fulfill all these conditions 
muat evidently exact the highest degree of skill in the pro- 
portioning of the various parts of the dynamo, especially 
when the latter is considered as an object of commerce in 
which the prime consideration with the purchaser is gener- 
ally that of cost. Still there can be no doubt as to the 
truth of Prof. Thompson’s remark, and different construc- 
tors have sought to approach this ideal m various ways. 

So many forms of dynamos have been suggested, that it 
might be difficult at this time to add to their number 
without adopting, at least in part, some earlier suggestions. 
Innovations in the form of dynamos, which would lead to 
greater efficiency, especially in that of the field magnets, 
usually bring with them difficulties of construction. It is» 
therefore, gratifying to note a successful departure from 
the usual forms, and the more so as the change brings 
with it an improvement in the economy of the machine. 
We refer to the new dynamo recently constructed by Mr. 
Wm. Hochhausen, of the Excelsior Electric Company. 
While not entirely novel in outward appearance, it em- 
bodies a number of interesting features which contribute 
to the excellence of its performance. 

The machine isshown in perspective in the accompany- 
ing illustration. It rests upon 
an octagonal ‘‘ box”’. base, up- 
on which are mounted stand- 
ards for the armature bearings 
The field magnets are double 
curved, forming consequent 
poles, and the armature re- 
volves in an intense field. 

Dynamo makers are gradu- 
ally drifting into the more gen- 
eral use of wrought iron in 
the magnet cores, and while 
Mr. Hochhausen has used this 
material in the older forms of 
his machine, its adoption here 
is made practicable by an in- 
genious method of construc- 
tion. It is evident that the 
forging and final shaping of 
the cylindrical mass of iron, 4 
inches thick, which serves as 
the core of each magnet, would 
be very expensive, and mindful 
of this, Mr. Hochhausen has 
adopted an ingenious plan jn 
the construction of the cores. 
For this purpose he employs 
boiler iron of 4-inch thickness. 
Taking a sheet of this material 
of the width of the magnets 
and of proper length, he bends 
it between rolls until it takes 
the shape of a cylinder equal 
in diameter to that of the in- 
side diameter of the magnet 
core. He then takes an- 
other sheet and bends it to a 
diameter such that it will fit 
tightly over the first one. 
This process is continued until the required thickness is 
obtained, resulting in a solid mass of layers of soft iron. 
Probably no better material than good, soft boiler iron 
could be obtained as a material for this purpose, and the 
manner in which it is applied must be admitted to be de- 
cidedly novel and ingenious. 

The wrought-iron cores are then covered by wire slipped 
over in sections, there being eight toeach core. The cores 
are brought together so as to touch each other above and 
below the armature, and at those places they are joined to- 
gether by diamagnetic material, thus obviating the use of 
pole-pieces. At the sides, the magnets are supported by 
the base frame on the neutral line. 

In the armature of this machine, also, Mr. Hochhausen 
has introduced some improvements. It is of the Siemens 
type of drum armature, the core being built up of alter- 
nate layers of tinned wrought ironand paper. The tinned 
iron is stamped into the proper diameter, and at the centre 
also a blank is stamped out so as to leave a “‘ key” attached 
to the disc. A key-way being milled the whole length of 
the armature shaft, the discs are thus held in place and 
are pressed tightly together by screw-heads at each end. 

The wiading of the armature presents several interest- 
ing points. In the older forms of Von Hefner-Alteneck 
winding of the coils, the continual crossing of the wire 
at the ends causes the formation of a hummock of constant- 
ly increasing size, and hence the outer windings contain a 
greater length of wire than the inner ones. In some 
cases, this causes an unsteady action and sparking at the 
commutator. In order to avoid this, Mr. Hochhausen has 
devised an ingenious plan by which the windings at the 
end of the armature cross each other without the forma- 
tion of the usual hump, the ends being perfectly flat, so 
that the armature presents a symmetrical appearance, and 
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is completely balanced. It also allows of the armature 
shaft being shortened several inches. 

Another point worthy of notice is the nature of the 
windings themselves. There is but a single turn of wire 
to each section, but instead of being a solid wire, the sec- 
tion consists of four smaller wires, whose combined cross- 
section would be equal to that of a solid one of the neces- 
sary thickness. These are not twisted, but laid straight 
side by side in two pairs. The object of this is to get rid 
of the internal eddy currents which are generated in heavy 
solid wires, the bad effects of which were first pointed out 
by Frdélich in 1880. 

While to a certain extent the machine is self regulating, 
external resistances are also employed, which are placed 
within the box-base and are manipulated by the switch 
shown in the illustration. A safety strip of fusible metal 
is also placed in the external circuit to prevent injury to 
the external leads. 

Up to the present Mr. Hochhausen has built two sizes of 
these machines, the principal measurements of which he 
gives as follows : 





MEE si siisikise sable 4 EEa 0 i'n HRSA Kad te bad oo a0:¢9 49 75 
A teres eS ek ee cies sc pees 44 Rieke 69.8.0. 40 060 8h 100 
No. of commutator sections..... ..... 0 ..e6e eeeeeeee 
Weight of wire on armature..............6008 ceeeeee 8 Ibs. 
Number of convolutions for each coil.......... ....++. 1 
TE sc ckess quebiodes weesce 10 inch x 5% inch diam. 
Resistance Of GFPMatWPe.. 6.2.66. 6c ccc ed eee sccveee 0.025 ohm 
“ Lk. on ct anescinns 5¢0 ace K0 6 17.81...“ 
Length of armature conductor per volt........ ......+ 10 inches 
Weight of machine complete............-+..eeeeeeeees 560 1 
Revolutions per minute..............+-eeeeeees one 1,600 
II. 
Pn ee eet) Pree a eee eee ee eee eee 200 
atten citdanitedes tity bs odee couse 9908s 100 
Be, Gr OI MII, so icccvcccsvtescvesveevee 50 
Weight of wire on armature................5+ ceeeees 30 Ibs. 
No. of convolutions for each coil......... 0 ....-5-00055 1 
(RS a tS i Eg 18 inches x 8 diam. 
ET OG Ga se oes co ccc ceed cesedeese 0.01 ohm 
7 Sa BE III, 6 Nios sic ccc resvcvccccecs ing. | |S 
Length of armature conductor per volt.......... 104 inches 
Weight of machine complete....... eR eS Pe rare re eee 2,400 Ibs, 
Revolutions per miztite. .............cccccececcc reece 1,200 


The machines operate very smoothly, and no sparking 
is perceptible at the brushes, which bave very little lead. 
A study of the above tables will show that the machines 
are remarkably well designed, and that the efficiency 
claimed is a high one. 
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Responsibility in Telegraphic Transmission of Money. 

A case involving principles of interest to those who use 
the telegraph for the transmission of money to distant 
points has been decided against the Western Union Tele- 
graph Company, defendant in the action, by Judges Allen 
and J. F. Daly, in the Court of Common Pleas. The 
plaintiff, Mr. Van Koblan, placed $50 with the Western 
Upion early in the past year for transmission to a person 
in New Orleans. The money was paid upon demand in 
New Orleans, but, as was alleged by Van Kohlan, to the 
wrong person. The case was first tried before Judge 
Steckler in the Fourth Judicial District Court, in this city. 
The company claimed to have paid the money to the 
proper person, but judgment was entered against them 
upon the grounds of improper identity and because the 
payment had been made forty-eight hours after its receipt, 
contrary to the company’s printed agreement to return all 
moneys to the sender not paid within that time. The 
defendants appealed, but were beaten in the higher court. 

An amusing feature of the trial in Common Pleas was 
the difficulty of securing judges for the tribunal. When it 
was first reached on the calendar Judges Larremore, Van 
Hoesen and J. F. Daly were on the bench. Judges Larre- 
more and Van Hoesen announced that they could not serve 
on the case, as they were stockholders in the telegraph 
company.. Ex-Chief Justice Daly and Judge Allen were 
substituted when the case came up again, but when the 
ex-Chief Justice learned the nature of the case he declared 
that the same reasons which disqualified his brother judges 
debarred him from presiding. The matter was finally 
submitted to Judges Allen and J. F. Daly, and the cor- 
poration was mulcted in $50 and costs. 





Localization of Faults in Electric Lines by Means of 
the Telephone. 





The localization of faults in underground or submarine 
lines usually requires the services of an experienced elec- 
trician, and even with the best methods it is rarely that 
the fault is located within one per cent. of its true posi- 
tion, so that in an underground cable a mile in length the 
street or conduit would probably have to be opened for a 
distance of 50 feet, perhaps, before the fault is found. As 
the size of the conductor increases and its resistance is re- 
duced, the measurements become more difficult and with 
the increasing number of heavy underground electric light 
wires this method would be diffcult of application, 

In order, therefore, to locate faults with greater exact- 
ness, and also to simplify the methods, M. Eric Gerard 
makes an ingenious application of the telephone for this 
purpose, which he describes in La Lumiére Electrique. He 
was led to this by the endeavor to find a fault in an electric 
light cable. To that end he insulated one end of the cable 
and from the other end sent in a current from a battery, 
one pole of which was grounded, In the same circuit he 


64|and was wound with 500 convolutions having 0.8 ohm 


bs. | cables by sinking the ‘“detective ” eoil under water. 





placed a vibrator so that the current was intermittent. He 
then followed along the course of the cable, holding in 
one hand a coil with a soft iron core placed perpendicular 
to the cable, and with the other he applied to his ear a 
telephone connected to the coil. The intermittent currents 
passing through the cable were distinctly heard in the tele- 
phone, but as soon as the fault or ground in the cable was 
reached, the telephone became silent abruptly. He was 
thus able to locate and remedy the trouble very quickly. 

The apparatus and method employed are such that any 
one of ordinary intelligence can apply them. For a 
vibrator or current breaker the ordinary vibrator bell 
mechanism can be employed. 

M. Gerard has studied the best form of coil to be used 
in connection with the telephone, and finds that the follow- 
ing gives indications in the telephone when at a distance 
of three yards from the wire: A cylindrical core 40 centi- 
meters long and made up of a bundle of iron wires 0.2 m, 
in diameter ; section of core, 12.56 sq.cm. There are 
500 turns of wire on the coil, and the resistance is 0.8 ohms, 
This coil, nearly 16 inches long, is rather cumbersome, 
however. Another coil giving indications at a yard, had a 
core 4 inches long of the same wire, 4,9 sq. cm, in section, 


resistance, 

While evidently applicable to underground and exposed 
lines, it is also suggested that the methods might be em- 
ployed with cables crossing rivers and even the deep sea 
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A New Incandescent Lamp Switch. 
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The principal objects to be attained in an incandescent 
lamp switch are a good contact and rapid make ard break, 








Fic. 1—NEW INCANDESCENT LAMP SwItTcH. 
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so as to avoid sparking. Among the recent switches de- 
signed from this standpoint is that of the Consolidated 
Electric Light Company, of this city. - The switch is shown 
in perspective in Fig. 1, and its action is apparent. The 
rectangular contact-maker lies flat against the lower spring 





Fic. 2.—SAWYER-MAN LAMP WITH NEW SwITCcH. 


when the lamp is turned off, but when it is desired 
to light up, the turning of the switch beyond a cer- 
tain point causes it to snap quickly so as to make 
contact with the upperspring. In the same way the 
turning off is accomplished witha ‘“ snap,” insuring a rapid 
break. The lamp bulb with its base is screwed to a solid 
bearing against the upper contact strip, making a firm 
contact and preventing a loose joint from being made by 
a jarring of the parts. Our illustration, Fig. 2, shows the 


A Few Telephone Figures. 





Before the Massachusetts Legislative Committee on Mer- 
cantile Affairs, Mr. F. J. Boynton, the auditor of the New 
England Telephone Company, laid, last week, some inter- 
esting figures. He said that the capital stock was 
$12,000,000. The number of stockholders who had five 
shares or less was 300; those holding between six and fif- 
teen shares were 309; those holding between sixteen and 
fifty were 227. The total expense to the company during 
the year 1885 was $699,994, which sum did not include the 
depreciation in property outside of bells. The average 
cost of maintaining an instrument was $41.72. This in- 
cluded royalties. Poles cost $30 apiece, were put in forty 
to the mile, and lasted ten years. Cable averaged a cost of 
77 cents. It cost about $6,600 per mile to hang it. The 
cost to New England telephone subscribers per call aver- 
aged four cents. The following showing was read for the 
nine months ending December 31, 1885 : 


Number of Gross Gross 

City. subscribers. earnings. expenses. 
BR pues 4 Riedie 256 $9,567 $9,696 
RUNMEONOO LS i ccc ctseeces . 245 11,346 9,618 
toed ee CIC Dee Bar a 699 26,272 26,514 
A ere 614 20,808 19,896 
SUNS a9 600 Signy dee seu coe S0% 410 15,906 12,474 
ree: Hey meee 217 7,706 6,426 
PAM» 0.5.1 0054 ppp teh Vas <eer 26,664 22,392 
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The Distribution of Magnetism in Electro-Magnets. 





To the Editor of The Electrical World : 

Sir: A recent investigation of the distribution of the 
magnetism in an electro-magnet, by my friend Dr. Hollo- 
way, seems to me to present a novel method which may 
interest your readers. 

The electro-magnet examined was of the U form, and 
was connected in circuit with a buzzer and battery. 

On placing a magneto-telephone to the ear, and moving 
the other end of the telephone along and near the electro- 
magnets, the note of the buzzer was plainly audible at 
four points, viz., at each end of the two coils; showing 
that the magnet was not perfect in its proportion. 

The sound in the telephone was, of course, produced by 
the magnetic induction from the electro-magnets. 

It seems to me that this is a good and quite sensitive 
method of determining whether the iron is properly dis- 
tributed in an electro-magnet, J. E. PUTNAM, 

LA Porte, Ind, 


Can the Efficiency of a Motor be as High as that of 
a Generator ? 





To the Editor of The Electrical World : 

Sir: In your issue of Feb. 13 is a valuable paper by Mr. 
Mardey on ‘‘ The Dynamo asa Generator and as a Motor,” 
which has attracted a good deal of attention, and seems 
to be understood by careless readers to show that a perfect 
dynamo when used as a motor has as high an efficiency 
as when used as a generator. In other words, if such a 
dynamo under given conditions as to speed, etc., has a 
generating efficiency of 90 per cent., when used as a motor 
under the same conditions it should have the same effi- 
ciency, and, if it does not, the loss is due to eddy currents 
produced in the iron of the armature in the latter case, 
Some readers also understand the paper to show that if 
the speed and the difference of potential at the terminals 
of the motor remain constant, the efficiency of the motor 
will remain constant also, 7. e., it will remain at or near 
90 per cent. 

Now, in fact, the efficiency of the motor used in the ex- 
periments is not once stated in the entire paper. The 
hasty reader would naturally infer, from what preceded, 
that it was about 90 per cent,, minus the loss by eddy cur- 
rents. But on examining the data given in the table, un- 
der head of curve B (neglecting the variation of 8 per cent. 
in the speed), we can calculate that in the first test, when 
a current of 29 ampéres was used, the efficiency of the 
motor was about 26 per cent., and in the last one, when 
using a current of 125 ampéres, about 60 per cent. In the 
last case the current used is stated to be ‘‘ much more than 
that which, as a generator, was considered the full work- 
ing current,” so that 60 per cent. may be considered the 
maximum efficiency of the motor under the given condi- 
tions as to speed and E. M. F. The efficiency was, there- 
fore, neither constant nor in the vicinity of 90 per cent. 
during these experiments, nor was any new way for mak- 
ing them so described, claimed or hinted at. The effi- 
ciency of Mr. Mordey’s motor is subject to the same condi- 
tions and calculated in the same wayas others. The 
important results which he really brings out are of quite 
another nature : (1) the best method of constructing a 
motor ; (2) a method of automatically obtaining constant 
speed independently of the load ; (8) that the hitherto un- 
explained losses in motors are due to eddy currents pro- 
duced in the iron of the armature. 

All this is so different from the impression derived from 
the paper by readers who either do not or cannot study 
out the real meaning of the investigation described, that 
it may perhaps be well to draw their attention to the fact 
and correct erroneous ideas on the subject, F, 
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_ Exhibition held in Philadelphia, a fast running engine of 
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The Burnham Automatic Self-Oiling Engine. 

As the demand for the electric illumination of private 
dwellings and buildings increases, the requirements of 
such installations become more and more recognized. 
Chief among these is naturally the source of power, and as 
part of this the steam engine is, perhaps, the most im- 
portant, for upon it depends not only the evenness of the 
illumination but also itseconomy. Atthe recent Novelties 





compact and neat appearance was employed in driving an 
Edison dynamo, and it attracted considerable attention on 
account of its regularity and the excellent provision 
which it contained for economy and lubrication. The 
engine referred to is known as the Burnham, and our 
illustrations show its principal features in its present shape. 

They are very interesting. Fig. 1 is a view of the 
double engine of this type, with the case removed, and in 
which the cranks are connected to the shaft at an angle of 
90 degrees from one another. This avoids any possible 
dead centre, and gives regularity of motion, without the 
use of a heavy fly-wheel. As will be seen, a cast plate A 
carries the piston and valve cylinders B and C, the joints 
being ground t6 a perfect surface. The valve is balanced 
so that the governor is relieved of all work, its function 
being merely to regulate the position of the valve. This 
adds considerably to the sensitiveness of the governing 
mechanism, which thus responds quickly toany change of 
load. 

The governor itself is of a novel construction, and con- 
tains a provision for balancing the link which alters the 
throw of the valve. The necessity of this is obvious, for 
with the high speeds at which these engines are run—from 
350 revolutions in the larger sizes to 600 in the smaller— 
the effect of unbalanced moving parts would be quite 
appreciable. 

The speeds above indicated also call for continuous and 
ample lubrication, and this has been applied to the engine 
in a very ingenious manner. As will be seen in Fig. 2, the 
upper face of the slide-head D’ is formed with a vertical 
annular flange g, which is covered by a plate g’, thus 


The main shaft bearings are also provided with oil tanks, 
and a special device prevents'the escape of oil to the out- 
side, it being drained into a channel in the base of the 
machine, 

The engine, which is the invention of Mr. Nathan F. 
Burnham, is manufactured by the Christiana Machine 
Works, of Uhristiana, Pa., the general offices of which are 
at York, Pa. 

The single engine in its inclosing case is shown in Fig. 
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forming a shallow chamber, which is filled with wool, 
cotton waste, or other absorbent material. | 
Small holes drilled through the cross-head slides allow | 
of the passage of oil to the guides. An oil tank K is. 
located on the lower flange of the steam cylinder, and has | 
extending from its bottom a pipe k, which terminates just , 
over an aperture in the cover-plate g’ on the slide-head. 
The pipe k is filled with wicking, so that the lubricating | 
material is delivered drop by drop into the aperture. The | 
fibrous material in the chamber on top of the slide-head | 
becomes saturated, and the oil is fed little by little | 


through the cross-head slides, thus thoroughly lubricating | stroke. 


FIG. 1. 


the bearing of the slide-head in the guide. A pipe /, com- 
municating with the oil-chamber on the top of the slide- 
head, extends through the head and projects below it, as 
clearly shown in Fig. 2. This pipe also contains a wick, 
the projecting end of which is in proper relation to the 
cup-shaped mouth of a tube m, which leads to the bearing 
of the connecting-rod pin f. As the connecting-rod 
oscillates, therefore, the oil is scraped from the end of the 
wick drop by drop, and the bearing kept constantly 
lubricated. The crank-pin or connection of the con- 
necting-rod F with the main shaft is lubricated in a 
similar manner by oil from a tank N, from which a tube 
containing a wick depends in such relation to the sharp- 
edged mouth of a tube O, carried by the connecting-rod 
and leading to the crank-pin bearing, that the oil is shaved 
from the end of the wick drop by drop upon each revolu- 
tion of the crank. 
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THE BURNHAM AUTOMATIC SELF-OILING ENGINE. 












































Fic. 2.—THE BURNHAM ENGINE. 


3, and does not differ in construction from the one just 
described. The double engine, indeed, is so constructed 
that in a few minutes either connecting-rod or eccentric- 
strap can be detached, and one cylinder used, giving the 
power of a single cylinder engine of the same diameter and 
These engines are built in sizes ranging from 2} 


a 
/ 


— 





horse-power running at 600 revolutions per minute, to 50 
horse-power at 320 revolutions, thus adapting them to a 
large range of work in connection with electric lighting. 
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Incandescent Lamps for Lighthouses, 

In a recent communication to the French Academy of 
Sciences, M. Felix Lucas, in treating of the illumination 
for lighthouses, pointed out various objections to the use 
of the powerful arc-light for that purpose, and expressed 
himself as in favor of the incandescent lamp. 

‘* The conditions which I have imposed upon myself, by 
reason of the very nature of the object sought, are the fol- 
lowing : 1. The luminous focus must present the form of a 
surface of rotation having a vertical axis, for the light 
must be equally distributed in all azimuths. 2. We must 








have recourse to currents of quantity, and to an incan- 
descent body of low resistance, obtaining many watts 
with few volts, so as togive power to the luminous focus 
without producing at the same time a lightning-like, or 
even dangerous tension. 8. The incandescent body can 
only be of carbon, because it is the only substance which 
can support excessive temperatures without fusion or 
volatilization. 

‘‘In a memoir inserted in the Comptes Rendus of June 
8th, 1885, I made known the law which links the luminous 
intensities to those of the currents traversing an incandes- 
cent carbon. We may obtain 400 carcels with a current of 
170 ampéres and a resistance (of the incandescent body) of 
0.04 ohm, or, in other terms, with a tension of 7 volts 
and an energy of 1,200 watts. In these conditions the lu- 
minous unit does not require, for the incandescent part of 
the circuit, a mechanical work greater than what it 
requires at present with the use of the voltaic arc. I have 
estimated the temperature of the luminous carbon at about 
4,000° C,, and I have found that the carbon is neither 
melted nor volatilized. 

‘* We know that in incandescent lamps there is produced 
in course of time acarbonaceous deposit upon the inner 
surface of the glass globe. This gradual decrease of trans- 
parence would be especially injurious for powerful incan- 
descent foci. I have endeavored to determine the true 
cause, and my experiments prove that it consists in the 
presence of molecules of oxygen within the lamp. We 
find, in fact, that the rate of increase of the deposit is in 
direct relation with the pressure of the internal gas. We 
should arrive at an infinite slowness, or, in other words, 
at the cessation of the deposit, if we could obtain and pre- 
serve an absolute vacuum within the glass globe. A mole- 
cule of oxygen, not removed, combines with the carbon 
near its junction with the metaliic conductor, a region in 
which the temperature cannot reach the melting point of 
the conductor, There is thus formed a molecule of car- 
bonic oxide. This molecule, then, coming in contact with 
the incandescent portion, the temperature of which is high 
enough to produce dissociation, projects the carbon against 
the inner surface of the glass globe and leaves the oxygen 
at liberty to combine again. 

‘*The realization of an absolute vacuum in an incan- 
descent lamp is rendered particularly difficult by the 
tenacity with which carbons and metals retain the gases 
which they have stored up in their pores. Under the in- 
fluence of the rise of temperature caused by the passage 
of the electric current these gases escape at first to a great 
extent, but the liberation soon becomes so slow that we 
seem in presence of a phenomenon obeying an asympo- 
totic loss. This loss, which I have clearly established, 
shows that every apparatus intended to produce the incan- 
descent light on a large scale must be furnished with an 





FIG. 3. 


absorber capable of constantly storing up, at every point 
of time in the working of the lamp, the gases which 
escape in slight quantities from the heated carbons and 
metals. 

It must be remarked, on the other hand, that the gases 
liberated during the passage of the current and not re- 
moved from the apparatus are reabsorbed by the carbons 
when they become cold. In consequence, the presence of 
a small quantity of gas in an incandescent lamp compels 
the carbons to periodic disengagements and re-absorptions. 
Elence a mechanical work is imposed on its molecules, 
which is one of the principal causes of the destruction, 
sooner or later, of the lamp. To give a powerful incandes- 
cent lamp the conditions requisite for lasting, it must be 
freed from the dangerous influence of even the most rari- 
fied gases. I have found that this difficulty may be over- 
come by the use of absorbent appliances.” 
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The Self-Inductionof an Electric Current in Relation 
te the Nature and Form of Its Conductor. 





BY PROF. D. E, HUGHES, F. R. 8. 


(Concluded.) 

Ihave shown a difference of resistance in the variable 
period between copper and iron of at least 200 per cent.— 
a difference which will be felt on instruments depending 
upon rapid changes, such as the telephone; and it is 
evident that the more rapid the contacts of a telegraph 
instrument, the greater will be the difference between 
copper and iron. There is consequently a great electrical 
advantage in those instruments which require only a 
single current for each letter, as the economy of electrical 
impulses allows them to work at a comparatively high 
speed; the duration of the extra currents would be shorter 
than the length of their contacts, and consequently they 
would perceive very little, if auy, difference between the 
two periods, or between iron and copper. If we use three 
or five currents for each letter, we must necessarily send 
them faster or closer together; and the difficulty in- 
creases in a rapid ratio with the speed of intermittent or 
reversed currents, until a point is reached (as I have shown 
in the case of best charcoal iron) where, while nominally 
working through 500 miles, we are practically working 
through an equivalent resistance of at least 1,500 miles, 
and this without taking into account the static charge, 
which would, in addition, from its comparatively extreme 
slowness of charge aud discharge, cause the apparent re- 
sistance of the wire in the variable period to be much 
greater than I have mentioned. 

In Mr. Preece’s experiments he finds a difference of 
speed of 12.9 per cent. between iron and copper, which is 
far less than the difference of resistance during the varia- 
ble period which I have obtained ; and this may be ex- 
plained by assuming that the speed of the reversed cur- 
rents which he employed was only near the border land 
of extra currents. I am convinced that if Mr. Preece 
could have increased the speed of the instruments he 
would have found a far greater difference between iron 
and copper ; and if I regard the results of a solid iron wire 
alone, I should consider iron as unsuitable for telegraph 
instruments requiring extremely rapid currents. Copper 
would reign supreme if 1t were not for the fact, which I 
have discovered, that stranded iron wires have even a 
greater rapidity of action than copper. 

PHYSICAL CHANGES IN THE CONDUCTOR. 

Self-induction not only depends on the nature and form 
of its conductor, but also on the physical state of the 
metal, as already shown in the case of soft and hard iron. 
I felt convinced that the higher force in iron was due to 
its magnetic capacity, and to prove this I tried the effect 
of heating the wire to a bright red heat. It is well known 
that iron loses its magnetic properties at bright red heat, 
and I found that its self-induction then fell to less than 
that of copper. This would have been conclusive had it 
not been for the fact that a different result takes place 
when the capacity of the iron for self-induction has al- 
ready been reduced, as in the case of thin flat sheets of 
iron. In this case there is no disappearance or further de- 
crease of induction except that due to the extra resistance 
caused by the increased temperature of the strip. Now, 
as the strip was highly magnetic when cold, and lost this 
prop rty at red heat, there should have been some change 
in its self-induction if this were due to the magnetic 
nature of the iron alone. This requires further researches 
before a probable explanation can be given. 

Iron is peculiarly sensitive to all physical changes. 
Mechanical strain of all kinds hardens the wire, and its 
influence on its self-induction can at once be detected. An 
iron wire under a moderate longitudinal strain loses 40 
per cent , and its capacity is then less than unstrained cast 
steel. 

Iron well annealed has much less resistance than the 
same iron when hard drawn, and soft iron is generally 
employed for telegraph lines; but during the variable 
period a curious reversal takes place, as then soft iron has 
a higher resistancethan hardiron. This apparent anomaly 
is easily explained if we compare the far higher self-in- 
duction of soft iron. Work is done at the expense of elec- 
trical energy, and the apparent higher resistance is due to 
the greater electro-magnetic action in soft iron. 

An iton wire shows traces of remaining circular magnet- 
ism after the passage of a continuous current, reducing 
the following extra currents 10 per cent. 

Magnetizing the wire, or subjecting it to mechanical 
vibrations, when used separately, produce no apparent 
change in its inductive vapacity, but a remarkable change 
takes place if either of these is used inconjunction with a 
constant current. Let us pass a constant current and heat 
the wire to red heat, allowing it to cool withthe current 
on; or, in place of heat, magnetize the wire; or, in place 
of magnetism, give the wire mechanical vibrations: the 
result of either of these being a strong internal circular 
magnetism, due, I believe, to the loosening of the magnetic 
molecules, allowing them to rotate with greater freedom 
under the influence of heat, mechanical vibrations, or 
magnetism. A wire thus treated has no longer its previous 
self-induction, which has fallen 60 per cent.; and as the 
circular magnetism becomes fixed when the vibrations 
cease, this molecular structure remains a constant as long 
as we employ intermittent currents in the same direction, 
but the structure disappears the instant a reverse current 


is sent; and this explains why we have mure than double 
the amount of self-induction from reverse currents, as each 
reversal destroys any remaining magnetism due to the 
previous passage of the current. 

If we compare the electromotive force of self-induction 
on a given length of wire with the secondary currents 
generated in a second but independent circuit, we find 
that the self-induction is the most powerful, the secondary 
currents generated in a close independent copper wire be- 
ing 20 per cent. less than its own wire. There is no differ- 
ence between the self-induction of a current and the sec- 
ondary currents ; they are, in fact, as proved by Faraday, 
part of the same phenomenon. The self-induction is evi- 
dently due to the electro-magnetic reactions of the pri- 
mary current, and as magnetism permeates space, the 
separation of the wires only serves to insulate the pri- 
mary, but does not affect its magnetic influence ; and, as 
I have shown in the reactions of contiguous portions of 
the same current, so the magnetic reactions perpendicular 
to the axis of the current continue through the wire to all 
surrounding wires ; and if we call the currents in the in- 
dependent wire secondary, they are still secondary while 
inclosed in the wire of the primary ; and as the reaction 
will ever be the strongest in the axis of the current, so 
will these currents be necessarily stronger than those in- 
duced in independent wires. For. this reason we should 
be able to obtain extra currents of far higher electromo- 
tive force than would be possible from a secondary wire of 
the same length. 

It was my intention, on the reading of this paper, to de- 
monstrate by practical experiments some remarkable 
properties of extra-currents of high electro-motive force, 
but I find that the subject and apparatus employed require 
a longer description than the limits of this paper allow. I 
must also leave aside for the present my experiments upon 
coils of different forms with cores of different metals. 
These, as well as other results obtained, indicate that there 
is a large field of useful research in many directions, each. 
however, requiring special studies, according to the object 
we may have in view. : 

The record of numerous experiments, of which this paper 
is only an abstract, shows that the nature of the metal as 
well as its physical condition has an important influence 
upon the self-induction of an electric current, and by a 
study of the reactions produced by the contiguous portions 
of a current, and by application of the results, we may, as 
in the case of iron, transform an extremely slow conductor 
into one of the greatest rapidity; I therefore hope not only 
that these researches may be of interest from a scientific 
point of view, but that the results obtained may be of 
practical utility in some of the numerous applications of 
electricity. i? 

————_- ++ @ ooo 


The Management of Telephone Companies. 





The communication subjoined is from a leading official 
of one of the western telephone companies. We are not 
prepared to indorse what he says, but there can be no 
doubt that the points he touches upon are vital and of 
increasing importance: 

‘*The present state of the telephone interests in the Mid- 
dle and Western States is becoming a matter of increasing 
anxiety to the stockholders. The day of bubble dividends 
and bleating sheep—ever ready to make any sacrifice for a 
few shares of telephone stock—has long since passed, and 
we find ourselves at the onset of a determined struggle 
between the legislatures and city councils on the one side 
and the telephone companies on the other. Should the 
United Supreme Court sustain the Rell patent, the oppdsi- 
tion will become better organized and the character only 
of the conflict will change. It is a well-known fact that 
cities possess the right to regulate on all matters affecting 
the condition of the streets, and if such right is not given 
them by the State Constitution it becomes but a matter of 
time in which to obtain it. I do not know what the expe- 
rience has been east of Cleveland, O.. but Ido know that 
eastern men express surprise at the number of instances in 
which we are called upon to fight the one question of 
underground legislation in cities ranging as low as 50,000 
population. Conceding that no city or State has the right 
to say what rental shall be charged, there are numerous 
regulations that can be imposed that would seriously 
cripple the business. There are a large number of council- 
men and legislators seeking to cover themselves with glory 
by opposing corporations, and they spend a large portion 
of time inventing adverse legislation. 

** Are we prepared to deal with this question ? 

‘The manner in which the companies are controlled cer- 
tainly proves a hindrance to effective and decisive action. 
The major part of the companies have a board of directors 
composed of from five to eleven stockholders, and from this 
board the executive board, usually three in number, is 
elected, they having power to act in the absence of the 
‘* regular board.” All important matters must either be 
decided upon at once or left until these boards are in 
session. The majority of directors are bankers and busi- 
ness men whose ideas on numerous matters are conflicting. 
In many instances one company will act entirely the 
reverse of another in a matter in which the circumstances 
and conditions are similar, such action being prejudicial 
to good government. It is well known that the most 
successful corporations are those under the control of an 





individual, The whole panorama of events passes before 





him, and by devoting all his energies and time in one 
direction, it follows as a matter of course that he is better 
able to govern, 

‘In the next ten years the country lying west of the 
Mississippi will be dotted here and there by towns that 
have no existence at present, while the population of 
others will become less. East of Chicago the cities and 
towns will perhaps increase or remain at a standstill. It 
isin the West that the highest ability is now and will 
always be required. There should be a man placed at the 
head of such companies who is able to cope with all the - 
questions (peculiar to the business) which arise, a man that 
is highly capable, and who will command the esteem and 
confidence of the stockholders. I believe a careful and 
conscientious investigation of the situation will satisfy any 
one as to the expediency of a change in the governing 
power, which will be as satisfactory to the parent com- 
pany as it will be to the stockholders.” 





The Goodsell Suit Against the Western Union, 

The Atlantic and Pacific Telegraph Company, in the 
early part of 1884, contracted with Charles Goodsell for the 
transmission of news dispatches. Mr. Goodsell agreed to 
pay $60,000 per year for a certain number of words, and 
the contract was to last for ten years. When the Atlantic 
and Pacific Telegraph Company was amalgamated with 
the Western Union the latter assumed the contract and 
carried it on for several months. Then Mr. Goodsell was 
notified that there would be an increase in his rates. He 
declined to accept the new terms and the contract was 
broken. At the time there was due him on collections the 
sum of $16,000. He brought suit in the Superior Court 
against the company and recovered that amount, with 
$220,000 damages besides for breach of contract. The case 
was appealed to the General Term, and that tribunal 
affirmed the judgment of $16,000 with interest. The opin- 
ion handed down admitted that the Western Union was 
liable for damages, but directed that the amount of dam- 
age due bereassessed by a jury. The judgment was entered 
on March 4, and an execution for the $16,000 was issued on 
the 9th. A sheriff's deputy, on March 17, made a levy on 
$15,000 which the cashier of the Western Union was pre- 
paring for deposit ina bank. Five minutes previous, how- 
ever, the County Clerk had been served with a bond of 
appeal to the Court of Appeals, which caused a stay of all 
proceedings. The sheriff’s deputy went away empty- 
handed, and Mr. Goodsell has not yet obtained satisfaction 
of his claim. 

Simultaneous Telegraphy and Telephony. 

The following interesting correspondence, furwarded to 
us for publication, is self-explanatory : 

121 CHURCH ST., TORONTO, Nov. 238, 1885. 
W. H Preece, Esq., F.R.S. : 

DEAR SiR: I am led to believe that a misconception 
exists, on the part of some in America with regard to your 
position on the question of the simultaneous transmission 
of telephonic and telegraphic messages on the same wires ; 
and I write to ask you if you will kindly give me authority 
to correct said misconception, if your views have been mis- 
understood, or if they have been modified since you were 
in this country in 1584. 

You are reported to have made the unqualified state- 
ment that the simultaneous transmission was impractical, 
because the telephone equipment caused retardation in the 
speed of the telegraphic signals. Now, I am persuaded 
that your remarks had reference to your experiments with 
the telephone on the wires of the post-office department, 
where the rapid automatic telegraph system is used, and 
that said remarks had no reference to the use of the tele. 
phone in connection with the ordinary Morse system. 

If I am correct in this conjecture, will you please write 
me to that effect, so that no injustice may be done to a 
system which, we find, causes neither retardation of, nor 
interference with, the telegraph signals, when used on the 
Morse wires, and which appears to have a wide field of 
usefulness, more particularly in permitting telegraph wires 
to be used as telephone trunk lines for connecting distant 
telephone exchanges. 

You are, of course, aware that Van Rysselberghe is using 
the system extensively in Belgium, and no doubt you have 
already seen sormething of its practical operation. 

Awaiting an early reply, lam, Yours truly, 

A. M. ROSEBRUGH. 





Post Or¥ricE, London, Dec. 15, 1885. 

DEAR Sir: I have to thank you for your letter of Nov. 
23, with reference to the Van Rysselberghe system of Tele- 
phones cum Telegraphs. 

My opinion had reference to Wheatstone automatic 
working only.* Yours faithfully, 

A. M. Rosesruau, M. D., W. H. PREECE. 

121 Church St., Toronto. 





*With the Wheatstone automatic system, here referred to, very 
rapid alternating currents are used, and with a single electro-magnet 
(the receiver) in circuit. The addition of a second electro-magnet 
causes retardation of the current, which is practically a telephone 
current with about 5,000 vibrations per minute ; hence the addition 
of the electro-magnets of the telephone system becomes inadmissable. 
With the Morse ststem, as is well known, the case is very different. 
The addition of an electro-maznet of, say 150 ohms, at each end of the 
line. does not cause the least retardation of the telegraph signals. In- 


deed, the telephonic equipment so completely suppresses induction 
that the working capacity of paralle! wires is improved, as well as the 
wire or wires so equipped. 
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A New Universal Engine Lathe. 

In the electrical laboratory and workshop, a good lathe 
may take the place of many special tools, and the constant 
and varied experiments undertaken in such places make 
universal and accurate tools of this character a great de- 
sideratum. Recently the Waterhouse Electric and Manu- 
facturing Company, of Hartford, Conn., bearing this in 
mind. have brought out a ‘‘ universal” engine lathe which 
embodies a number of interesting and valuable features. . 
As will be seen in our illustration, Fig. 1, the design of the 
Jathe differs from that of the ordinary engine lathes, in 
that the centres are not over the centre of the bed. This 
enables the carriage and slide rest to be moved past the 
head and tail stock without coming in contact with them; 
and being on the side of the lathe, it permits of the cutting 
of short work up to the centres. The placing of the slide- 
rest on the side of the bed also allows of a direct vertical 
adjustment of 2 inches (graduated) so that the cutting tool 
can be raised or lowered without readjustment; or a mill- 
ing vise can replace the top slide and the cutter run in the 
spindle of the lathe. The slide-rest is otherwise very 
complete, having a large graduated base for cutting at any 


tery room or office use, and has a much larger range, so 
that it can be used on battery lines as a fixture to show at 
all times the rise and fall of the current. Any further 
information will be furnished by the inventor and patentee, 
C. D. Warner, Ansonia, Conn. 


~~ 
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A Novel Wire Cleat. 


Where the wiring in buildings is not inclosed in mold- 
ing strips, its firm attachment to the walls is of prime im- 
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NOVEL WIRE CLEAT. 
It is also well to make the points of attachment 
A simple and efficient 





portance. 
of as high resistance as possible. 


cleat for this purpose has recently been devised by Messrs. 





angle, and the cross and angular feed-screws have mi- 





‘FIG. 1.—NEW ENGINE LATHE. 


crometer heads reading to thousandths of an inch, which 
can be used in place of the caliper to turn work to size. 

The lathe is provided with two leading screws. The 
upper one is a fine precision screw, cut under the micro- 
scope by a patented process owned by the company. By 
having as a second a good ordinary leading screw, this 
precision screw will retain its accuracy. Both of the 
leading screws, the feed screws of the slide rest and the 
spindle of the head, have an arrangement to tike up the 
wear whenit shall occur. The head spindle, as shown in 
Fig. 2, is hollow, made of steel, and with the boxes is 
hardened and ground accurately to bearing. By the use of 
two translating gears the metric thread can be cut from 
the same set of change gears as the English thread. 

The lathe evidently marks a decided advance on older 
forms and will no doubt fill the wants of numerous electri- 
cal manufacturers as well as experimenters. 

—_———__o0e }] +o 
A Handy Electric Gauge. 

A new electric gauge of convenient size, which has lately 

been put upon the market, is about the size of an ‘‘ Ameri- 





Hanpy ELEcTrIC GAUGE. 


can” watch, and is intended for testing the current of 
single cells of battery. It is worth the attention of tele- 
phone inspectors or any one using electric batteries, as the 
condition of each cell may be known by simply connecting 
the terminals of the gauge to it, which saves much time 
and annoyance. Many cells are laid aside daily which 
would do much more good service and soon pay for the 
gauge. Its action is quite different from that of the gal- 
vanometer, as it gives equal divisions of the current. The 
pointer comes to rest instantly, and it is not affected by 








outside influences, A larger size is also made for the bat- 


It consists in a 


Hoggson & Co., of Bridgeport, Conn. 
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with good prospects of success; this is owing to a 
discovery of M. Hermite with reference to a 
chemical reaction which takes place when the 
chlorides of the alkaline earths, and notably chloride of 
magnesium, are submitted to electrolysis. The chlorine 
in the substance under the action of the electric current 
has a powerful bleaching action, though, curiously enough, 
no waste of the substance takes place, the chloride becom- 
ing, itis stated, regenerated automatically. Thus if in- 
digo be in solution with the chloride bath and platinum 
electrodes be employed, the color becomes discharged by 
the action of the electric current without any sensible dis- 
engagement of chlorine. The principle bas been practic- 
ally applied for the bleaching of cotton goods and, we are 
informed, with excellent results, the fibres being far less 
injured by the new process than is the care under the or- 
divary method; this is due to the action being completely 
under control. 


<> 
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A Regulator for Dynamo-Electric Machines. 








The regulator of the dynamo occupies relatively the 
same position as does the safety-valve on the steam boiler, 





and in aduition it partakes of the nature of the cut-off on 
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disc of gelatinized fibre, as shown in Fig. 1. These discs 
have two creases on their under sides parallel with each 
other, in which the wires are laid, and the cleat is fastened 
down tight by means of a screw or wire nail, In damp 
places where it is necessary to use extra precautions, two 
cleats may be used, placed with the creased sides together, 
thereby preventing the wires from coming in contact with 
the wall. The cuts show the full size of a cleat, which 
holds wire from No. 14 to No. 22. 


The Electrolytic Cartridge. 


It is stated that this new form of the cartridge con- 
sists essentially of a glass tube of a diameter to fit 
easily into the borehole, which should be small. The tube 
is very strong, the thickness of its walls being about equal 
to the diameter of the bore. Two wires are fused into this 
tube, which is hermetically closed after being nearly filled 
with water rendered conductive with a little acid or some 
metallic salt. When this cartridge has been inserted into 
the borehole, and the latter tamped or stemmed in the 
usual way, its projecting wires are connected with cables 
serving as ‘‘ leads” from a source of electricity. All being 
ready, the current is put on, and the current from the gen- 
erator passes between the ends of the wires within the 
glass tube and decomposes the water. The explosive mixt- 
ure continues to accumulate as the decomposing action 
of the current goes on. It is to withstand the increasing 
pressure of the liberated gases that the thick glass is re- 
quired. So long as the ends of the wires are covered by 
the liquid, no spark can be produced to ignite the gaseous 
mixture ; but when these—or one of them—are laid bare 
by the conversion of the water into gas, the current has to 
pass through the latter, which is then fired. The result- 
ing explosion is extremely violent—more violent than that 
of nitro-glycerine even. 

_----———_s-r Soo oe __—_— 


Bleaching by Elcetricity. 


_ 








The idea of bleaching by electricity is by no means new, 
indeed the early discovery of ozone generated by electrical 
means and the well-known powerful bleaching property of 
the same obviously at once suggested the possibility of an 
electrical process for bleaching coming into use. Several 
years ago the electrical bleaching of sugar was, we believe, 
says the London Electrical Review, carried on by a firm of 
refiners in Lambeth, the electricity for the purpose being 
generated by a Wilde machine. Whether the syetem is 
still in operation we are unable to say, but the fact that 
practically-nothing has been written or published on the 
general subject would seem to indicate that bleaching by 
electricity has not been really practicable. Recently the 
subject has been again taken up, and this time 


FIG. 2.—SECTION 





OF BACK GEARED HEAD. 


the steam-engine. In the one case it prevents the genera- 
tion of too great a current and on the other hand it regu- 
lates the quantity to the demand. Many devices and 
methods of regulation have been devised to combine these 
functions. One of the more recent of these is that due to 
Messrs. Osborn P. Loomis and Henry W. Cooley, of Lynn, 
Mass. They have adopted a method of regulation that 
consists in throwing more or less resistance into a shunt 
around the armature of the dynamo. The mechanism 
employed for varying this resistance is shown in the ac- 
companying illustration. It consists of a motor D and a 
solenoid G, both located in the circuit of the dynamo as 
shown, the former serving to operate the variable resistance. 
There is alsoa pole changeremployed. Whenthe main cir- 
cuit current becomes weak, the armature of the solenoid 
is lowered, thus reversing the current through the motor 
by means of the rheotrope or pole-changer, 7, which operates 
in the well-known way. When the motor reverses it in- 
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NEw DyNnAaMO REGULATOR. 


troduces more resistance into the shunt around the arma- 
ture of the dynamo. Consequently an additional current 
is forced through the main circuit until it attains again 
its usual strength. The reversal of the motor is regulated 
as to the time and amount of current by the screw shown 
at P, which raises or lowers the armature of the solenoid. 

When the current becomes too strong, the reverse opera- 
tion takes place, the pole-changer then passing a current 
through the motor so as to make it revolve in the opposite 
direction and cutting out resistances until the current 
is again brought to its normal strength, 
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Promotion of Scientific Knowledge. 


Many of our readers will be aware that the King of the 
Belgians founded some time ago an annual prize of 25,000 
francs ($5,000) for the promotion of scientific knowledge. 
This sum, which represents the third international prize 
competition, will be granted in the year 1889 for the best 
work on the progress of electricity as a motive power and 
for the purposes of illumination, or the various forms in 
which electricity is used or might te made use of, and on 
the economical advantages which the application of elec- 
tricity appears destined to afford. Foreigners who desire 
to participate in this competition must send their essay, 
printed or in manuscript, before January 1, 1889, to the 
Minister for Agriculture, Industry, and Public Works in 
Brussels, A new edition of an already printed work will 
only be admitted tothe competition when the same has 
undergone considerable modifications and been greatly en- 
larged, and provided the same shall have been issued, like 
the other works submitted, within the years 1885, 1886, 
1887, or 1888. The essays may be written in any one of 
the following languages : German, French, Flemish, Eng- 
lish, Italian, and Spanish. “The King of the Belgians will 
elect a jury as judges for awarding the prizes, composed of 
seven members, viz., three Belgians and four foreigners. 

oo 


Mr. Edison and The Incandescent Light. 


To the Editor of the Electrical World - 

Sir: In your issue of Feb. 27, 1886, an article by Richard 
N. Dyer, on ‘‘ The Salient Points in the History of the In- 
candescent Electric Lamp,” contains statements which, 
though professedly written in favor of Mr. Edison as the 
originator of the incandescent electric lamp, place the 
great inventor in an equivocal, not tosay unpleasant, po- 
sition. I therefore write, calling your attention particu- 
larly to the same, lest an injustice may inadvertently be 
done him. 

For the past five years nearly all the world has been 
educated to consider Mr. Edison as the originator of the 
electric light, or at least of that part of it known as the 
incandescent lamp. So manifestly great have been the 
resources of this inventor, that he has not inaptly been 
styled ‘‘ The Wizard of Menlo Park.” 

Even a casual reading of Mr. Dyer’s article must occasion 
surprise, since many of the statements it contains as facts 
cannot but prove detrimental to Mr. Edison as the great 
inventor. If what Mr. Dyer asserts of Mr. Edison be true, 
then the latter gentleman’s contributions to the incandes- 
cent electric lamps of to-day contain but little that is new 
or startling. f 

According to Mr. Dyer, Mr. Edison’s lamp differs from 
all that have preceded it mainly in two important respects, 
viz.: ist. In the fact that its incandescent conductor is 
filamental, and consequently of high resistance; and, 
2d. In that Mr. Edison’s lamp is what Mr. Dyer calls a 
** structural unity”—that is, a lamp whose inclosing cham- 
ber is made wholly of glass; and, containing no provision 
for the reintroduction of another filament on the destruc- 
tion of its first, must, then, necessarily be thrown away as 
useless. 

Here indeed is ‘‘ a pretty state of things.” Mr. Edison's 
recent labors for the public weal in the domain of electric 
lighting limited to such narrow claims, and thistoo when 
the Edison Company is extensively advertising, ‘‘ the in- 
candescent electric lamp is the universally acknowledged 
invention of Thomas Alva Edison, etc.” If the article be 
inspired in a truly friendly spirit toward the great invent- 
or, Mr. Edison may well exclaim, ‘‘ Save me from my 
friends.” I would ask, therefore, by what right Mr. 
Dyer thus trifles with the extended reputation of Mr. 
Edison ? LIGHT. 


New YorK CITY. 
—_—__—_  ~>-10 > oem == -—————— 


Telephone Induction Coil. 








To the Editor of The Electrical World : 

Sr: Will any of your readers give me information in 
regard to the best size of induction coil to use with a tele- 
phone transmitter with multiple contacts, using six cells 
of Leclanché battery ? SUBSCRIBER, 

DORCHESTER, Mass. 

Soe 


Parallel Telephone Wires. 


- 





To the Editor of the Electrical World : 

Sir: In your issue of March 6 a correspondent from 
Erie, Pa., asks an explanation of the following: ‘‘ Two wires 
run parallel, say, 15 miles to a certain point, from a certain 
exchange, and one is connected with an instrument at 
that point; the other extends, say, 15 miles further to an- 
other instrument. The subscriber at the point 15 miles 
distant wishes to talk to the subscriber 30 miles distant, 
and calls the central, and is connected through the ex- 
change. It is with difficulty that the conversation is car- 
ried on. In fact, by grounding both lines in the central, 
better results are obtained by induction. Either line on a 
direct wire would work, say, 90 miles.” 

In answer to this, I would say that I long ago observed 
the same thing and attribute it to the mutual repulsion 
between two opposite currents ; though leakage from one 
line to the other might have something of the same effect. 
The only remedy for the ‘ trouble,” of which I know, is 
to run the longer line into the station at the end of the 





short line, and through a common flat spring-jack. Then 


by using a flat plug, this station can “cut in” and talk di- 

rectly with the other. By using a double plug and connect- 

ing by double cord to instrument, the central office can 

still supervise the business over the line. This arrange- 

ment will be found convenient on other accounts, easily 

seen by a practical man, MANAGER. 
Eau CLAIRE, Wis. 
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NEW YORK: NOTES. 


OFFICE OF THE ELECTRICAL WORLD, | 
New YorK. March 22, 1886. 4 

It is a notable and significant fact that the leading elec- 
tric light stocks are in much brisker demand at present 
than they have been forsome time past. Recently, as was 
noted in THE ELECTRICAL WORLD, there have been in- 
pore for Edison stock at advancing rates ; and last week 

had a personal inquiry in regard to Brush stock that was 
wanted as an investment. Iam not particularly concerned 
as to whether any very large sales have been or can be 
made. Some of these stocks are very firmly held, but 
oe a no gainsaying the fact that the demand exists and 
is lively. 

I have it on good authority that parties East are negoti- 
ating for the control of the Fithian engine. It was de- 
seri in the WorRLD in March, 1885. 

The Electric Time Company, 146 Broadway, are actively 
engaged putting in clocks in various parts of this city, 
especially down town. I see the clocks well distributed 
around, and I understand that a good many are already to 
be seen in Brooklyn. 

The New York Electric Construction Company. 145 
Broadway, are busy wiring for the electric light all over 
the country. Mr. 3 H. Hapgood, of Detroit, Mich., said 
some very complimentary things to me last week about 
the work the company had done in his city. Mr. Hap- 
good is prominently connected with the Detroit Thomson- 
Houston Company, using the Dorsett underground system 
for both arc and incandescent lighting. 

It is said that Mr. Dorsett hasan order from Brooklyn 
for five miles of conduit in behalf of the New York & 
New Jersey Telephone Company and other parties. 

Mr. C. C. Warren, the Western representative of the 
United States Electric Lighting Company is here from 
Chicago for about a week preparing a circular for his 
growing clientage in the West, and attending to other 
a (ena business. 

hear that some individuals are anxiously looking for a 
new telephone, the inventor of which received $20,000 in 
return for a stock interest. The instrument was to have 
been ready some time ago, but has not yet been seen or 


heard from. W. 3. a 
NEW ENGLAND NOTES. 


PROVIDENCE, R. I., March 15, 1886. 

The R. I. Braiding Company reports a satisfactory in- 
crease in recent sales of its machines for braiding wire. 
This company has recently added several valuable im prove- 
ments to its machines, greatly enhancing the quantity as 
well as the quality of the work turned out by same. 

The Providence Electrical Supply Company, for several 
years located at No. 56 Washington street, this city, has 
moved into larger and roomier quarters, No. 59 South 
Main street. The company desires the attention of invent- 
ors apd manufacturers of electrical novelties drawn to 
its peculiar facilities for introducing that line of goods 
throughout Rhode Island. 

Messrs. Geo. H. Adams & Co., electric engineers, No. 
174 Broad street, this city, have their store stocked with a 
full line of electrical instruments and supplies. The firm 
are devoting much of their time to equipping and wiring 
electric light plants and constructing private telephone 
lines. Revently Mr. Adams has been making tests and 
measurements of the efficiency of several of the electric 
lighting systems, and his knowledge and experience as an 
expert electrician well fit him for this kind of work. 

Mr, W. O. Talcott, of this city, manufactures belt hooks 
which really deserve attention from superintendents and 
managers of electric light stations. The ‘‘ Combination ” 
belt hooks are intended for all ordinary belts running over 
paitese as small as 2 inches in diameter, and running at as 

igh a speed as two thousand revolutions per minute. 
They are said to have an advantage over any fastener yet 
made, for they can be used over as many times as you 
wish to take up your belt, and yet they are irmly clinched 
into one end of the belt, and can never fly out. There is 
no metal to come in contact with the pulley. 

The Armington & Sims Engine Company has just fin- 
ished a number of automatic cut-off engines for shipment 
abroad. Since the beginning of the year, the company 
has been constantly makirg additions to its facilities for 
manufacture and to its working force, and yet reports 
being behind in orders. W.L B. 














WORCESTER, Mass.. March 16, 1886. 

Messrs. Wm. Allen & Sons, proprietors of the Worces- 
ter Steam Boiler Works, |enjoy the reputation of being 
manufacturers of a fine grade of tubular boilers. This 
firm had the contract from the Worcester Electric Light 
Company for fitting up its plant with the entire equip- 
ment, and it is said to be one of the most economical 

lants of its size in the country. They have fitted up a 
arge number of plants for various purposes, and have 
contracts now in hand for fitting up steam plants in Phil- 
adelphia and Wilkesbarre, Pa.; Montgomery, Ala., and 
San Diego, Cal. 

Messrs. W. C. Young & Co., the well-known lathe 
manufacturers, have recently added several new features 
to their machines, and now have a number of the improved 
pattern ready for shipment. 

Messrs. Reed & Page, the electricians, are the recipients 
of a large and profitable patronage from the people of 
Worcester and surrounding country. The principal branch 
of their business is the fitting up of churches, public build- 
ings, stores and residences with electric apparatus of any 
description. w: ft. SB. 





NORTH ADAMS, Mass.,‘ March 17, 1886. 

Messrs. James Hunter & Son, of this town, have re- 
ceived an order from the Dunnell Manufacturing Co., of 
Providence, R. 1,, to fit up their mills with Huniter’s Patent 
Friction Clutch Pulleys and Cut-off Couplings. A number 
of these clutch pulleys and couplings are to be attached to 
the shafting from which are belted the dynamos of the 
electric light plant of the mills, From a careful examin- 





ation I am convinced that this clutch combines simplicity, 
durability and great strength, and is adapted to either 
light or heavy work. Itdoes away with all shifting of 
belts, and it operates quickly. starting or stopping machin- 
ery without shock or jar. W. I. B. 
: HOLYOKE, Mass., March 17, 1886. 
The Amherst Hydraulic Motor Company, of this place, 
is to all appearances and report rapidly gaining a wide- 
spread reputation on account of the excellence of its 
water engines. In the issue of March 6 of THE ELECTRI- 
CAL WORLD, page 107, is published a letter from the 
Superintendent of the Water-Works, Lake View, IIl., in 
which the merits of the Amherst hydraulic motor are set 
forth ;, and it refers, also, to its adaptability to electrical 
purposes. The business of the company is so rapidly in- 
creasing that it has become necessary to put in additional 
machinery. : W.1.B. 
HARTFORD, Conn., March 18, 1886. 
The Waterhouse Electric and Manufacturing Company, 
of this city, though but a new enterprise, has already made 
such rapid progress that most of the experimental work is 
at an end, andseveral dynamos, motors, lamps and other 
apparatus have been finished. In a very short time the 
company will have everything in readiness to enable it to 
place its system before the public. The promoters of the 
enterprise are gentlemen of wealth, who have been for many 
years prominently identified with the manufacturing inter- 
ests of this section. The Ballou Manufacturing Company, 
one of the oldest concerns in this city, was merged into 
the corporation aforesaid about the same time that Mr. 
Waterhouse organized his company. The influence, 
manufacturing facilities and skilled workmen of the Bal- 
lou Manufacturing Company have already contributed 
considerably in pushing forward the enterprise to its pres- 
ent advanced stage. e manufacturing facilities of the 
Waterhouse Electric and Manufacturing Company are 
still further enlarged from the fact that the enormous ma- 
chine and tool shops of the treasurer of the company, Mr. 
Mr. A. C. Cook, adjoin the other shop, and are at its dis- 
posal. This has already proven of benefit to the ne 


company. W. I. B. 


PHILADELPHIA NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, t 
PHILADELPHIA, March 22, 1886. 

The Knickerbocker Ice and Coal Com 
have about completed their new building on Sixth and 
Arch streets. They have fitted it with the latest electrical 
appliances, the Brush Company having put in a 200-light 
incandescent plant. They also use the electric clocks, 
furnished by the Time Pp be Company, of New York. 
Their telephone system is something unique, and is the idea 
of Mr. W. B. Wood, who is the electrical man of the com- 
pany. Mr. F. A. Culindid the wiring of the building in 
an efficient manner. 

W. T. Brown, electrician for the general offices of the 
Pennsylvania Railroad Company, is the inventor of a 
novelty in the way of an arrester for cables, telephone and 
telegraph wires. He is also the agent for Pennsylvania 
and other States for the Roberts permanganate battery, 
which he has adopted for his own use in making tests. 
Referring to the invention above, public tests will soon be 
made, and Mr. Brown extends a hearty invitation to all 
engaged in electrical matters, as he has great expectations 
for the efficiency of his invention. 

A reorganization of the Clark Insulated Wire Company 
is being effected. 

The Maintenance & Construction Company are getting 
ready for work the coming season. They anticipate a large 
amount of work in the underground business, as they have 
the oldest system here and one which has worked success- 
fully in many places. 

Shaw & Geary are busy manufacturing and working up 
new inventions for others. 

In April of last year the United States Circuit Court 
ranted a restraining order tothe American Bell Telephone 
ompany restraining the Clay Commercial Telephone Com- 

papy from carrying on its business, and, after hearing 
argument, reserved its decision in the case. Counsel for 
the Clay Commercial Company, on Saturday last, filed a 
petition asking to have the restraining order revoked and 
annulled, and a decision in the suit postponed until such 
time as the suit to be instituted by the United. States 
against Alexander Grabam Bell, involving the validity of 
the latter’s patents, shall be determined. No further 
action was taken than the filing of the petition. 

Last Saturday evening, Daniel Coyle was instantly killed 
while making an electric light wire connection in front of 
Joseph Bell’s shoe store at 1116 North Second street. The 
electric lamp had set fire to the awning, and Coyle, who 
was in charge of the dynamo room at the Northern Elec- 
tric Light Company’s works, was dispatched to attend to 
the wire, which was out of order. The electric current 
was shut off on that circuit and he was at work on the 
bulkhead of the show window, making the temporary 
connection, when some one shouted from the pavement 
that the current had been turned on again. Coyle re- 
marked, *‘ If they had let it alone a minute longer I’d have 
been done.” and toppled over with a groan on the 
awning. bine Bell, who was near him at the time, 
caught hold of his limp body and attempted to raise him, 
but receiving a violent shock desisted. The senior Bell and 
others on the sidewalk promptly raised a stepladder and 
lowered the body, which was taken to an adjoining drug 
store, but found to be lifeless. Deceased was regarded as 
an expert electrician, having been employed for some time 
by the Brush Company before coming to the Northern. 

Henry G. Rees, formerly at 730 Sansom, has removed to 
28 and 25 South Fourth, where in connection with P. J. 
Fitzgerald he has formed the Eureka Electric Light Co., 
whose intentions are to furnish complete electric light 
plants. E. F. I, 


WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
CHICAGO, March 20, 1886. ( 
The electrical event of the week occurred yesterday, 
and consisted of an exhibition test of the Edison system 
of sending and receiving telegraphic messages on trains 
while in motion. Shortly before eleven o’clock some two 
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hundred gentlemen, representing railroad, telegraph, tele- 
hone and other interests, boarded a special train at the 
Bnion depot and left for Milwaukee, between which city 
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and Chicago the test was to be made. Those present (in- 
cluding your correspondent) were the guests of the Edison 
Railway Telegraph & Telephone Company and the Chi- 
-cago, Milwaukee & St. Paul Railway Company, from 
whom invitations to witness the exhibition had been re- 
ceived early in the week. / 

The Edison company’s apparatus was in the baggage 
car, which became the centre of interest, of course, imme- 
diately the train started. It is not necessary to describe 
this apparatus to your readers, as the whole Edison system 
was illustrated and described in the WORLD only a short 
timesince. It was very evident that the interest was not 
less among those who understood the theory of the system 
than among those who were entirely ignorant in this re- 
spect, for the baggage car, during the whole of the eighty- 
five mile run from Chicago to Milwaukee, was crowded to 
suffocation, so eager was the desire to see the instruments 
actually at work. Some two or three hundred messages 
were received and sent from the train, many of those re- 
ceived being from far distant points—Kansus City, Cleve- 
land, Cincinnati, Detroit, New York and other cities. In 
quite a number of instances guests were, agreeably sur- 
prised at receiving actual business messages, which 
were sent them by those with whom they had busi- 
ness relations, as svon as it was telegraphed out that 
the system was doing all that had been claimed 
for it, and that the exhibition test was proving successful. 
One gentleman, a branch of whose business is in Mil- 
waukee, dropped into his company’s office there, and re- 
quested them, in case they should hear rag te ery tm 
concerning a certain matter about which they had been 
conferring, to telegraph him, giving his address on the 
special train returning to Chicago. Aboard the train 
talking with friends, the matter had escaped his mind and 
was well nigh forgotten when a telegram was put into his 
hand, which upon opening, he was very much surprised 
to find contained the information he had requested to 
have telegraphed him from Milwaukee. It became evident 
in fact, long before the trip was over, that the system 
was working splendidly, and that messages could be 
sent to or received from any point. All messages were 
obliged, of course, to go through a station whose telegraph 
office was supplied with the induction apparatus, and on 
this account all of the messages reached or left the train 
through Wadsworth, Wis., a station just about half way 
between Chicago and Milwaukee, which had been equipped 
for the purpuse. Going up, the train had run at the rate of 
only about thirty miles an hour, but on the return trip much 
faster time was made, but the speed of the train did not 
affect the working of the apparatus. 

On the return trip it was evident that most of the pas- 
engers had to a large extent satisfied their curiosity in re- 
gard to tha instruments and as to whether the system 
would work or not, and little groups could be seen scat- 
tered over the train discussing the possible applications of 
the system. That it would work, at least under fairly 
favorable circumstances, the day’s experience had shown 
them. But could it be developed into a thing of practical 
utility ? Then, too, would the system work through tun- 
nels? Would it work over high embankments, where the 
wires were below the track? Would it work in large rail- 
road yards filled with cars? Questions like these, and 
much other speculation, occupied the attention of the ex- 
perts on the return trip; but on one thing they were all 
agreed, that everything claimed for the system in the 
present stage of its development had been performed and 
very successfully on this trial trip. 

Just before reaching Chicago, on the return trip, a series 
of resolutions were drawn up and adopted by the passen- 
gers in their capacity of guests, thanking the two compa- 
nies for their courteous treatment, and congratulating 
them on the successful test. The guests turned out of the 
train at the Chicago depot a little before 6 P. M.. after 
having spent a very interesting, profitable and ne 


day. 
SOUTHERN NOTES, 


Mempuis, Tenn., March 15, 1886. 

I am happy to report that Memphis is keeping up with 
her neighbors in electrical matters. 

The Baltimore & Ohio Telegraph Company has jst 
opened an office for business on dison street, having 
secured the one formerly occupied by the Western Union 
Company, which moved to new quarters in the Cotton 
Exchange Building, corner of Second and Madison 
streets, about the 1st of January. The Baltimore & Ohio 
Company was fortunate in selecting so good a location for 
business, and it has spared no expense in fitting it up with 
all the modern improvements in the way of desks, furni- 
ture, etc. 

On Thursday last one of Day’s Kerite five conductor 
cables was successfully laid across the Mississippi River to 
Arkansas for this company. It works finely. A double 
line of No. 12 copper wire has also been strung along the 
Memphis, Springfield & Kansas City Railway to Jones- 
boro, Ark., where connection is made with their union 
line out of St. Louis. 

The Brush Electric Light and Power Company, which 
has been very successful here, has about fifty arc lights in 
operation, and it is lighting several stores with incan- 
descent lamps. 

The Gayoso Hotel Company has just entered into a 
contract with the Edison Electric Light Company to light 
its magnificent hotel with arc and incandescent lights : 
and a new company has also obtained a charter and will 
be in operation in a few weeks, using the Edison lights on 
our streets and in buildings. 

The Cumberland Telephone Company now has over one 
thousand telephones out in this city, and, under the man- 
agement of Superintendent Cook, all are giving good 
service. This company is suffering considerable loss in 
Idniana, however, where it has several exchanges and 
many territorial lines. 

The Pan-Electric Telephone Company is doing nothing 
at present. 

he Western Electric Company, of Chicago, has pur- 
chased a large quantity of very valuable walnut timber 
twenty miles below here in Arkansas. It will be moved 
through Graves, Frenchman’s and Blackfish bayous and 
the St. Francis River, whence it is to be taken to New Or- 
leans by tow boat, from which city it is to be shipped to 
Relgium, to be used in the manufacture of telephones for 
that country. Mr. H. D. Gill is watching the movement 
of this timber for the re 

Messrs. Schmidt & Son are doing considerable electrical 
work in the city and vicinity, and it gives general satis- 
faction. R. 
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THE TELEGRAPH, 


Three Dollars a Week.—The Government Telegraph 
office in England advertised recently for sixty telegraph 
girls, at $83 a week. There were no fewer than 1,200 eifi- 
cient applicants. 

Joining the Knights of Labor.—lIt is said that the 
operators, through the Telegraphers’ Protective Union, 
will again, as a body, enter the ranks of the Knights, and 
that a large number of operators are already in the order. 





Signal Service Lines.—Lieut. J. M. Woodruff, of the | Co 


United States Signal Service, has begun the construction 

of land lines of Signal Service telegraph to Martha’s Vine- 
ard and Nantucket. The cables were luid last November. 
e expects to finish in four weeks. 


Fair Treatment.—The several hundred telegraph 
operators on the line of the Philadelphia & Reading Rail- 
road Company have been informed that their salaries will 
the amounts paid prior to January, 1885, 
at which time a reduction of 10 per cent. was made. 


A Short Cut to Matrimony.—Girl telegraph operators 
and shorthand writers, says ‘‘ Halston” in the New York 
Times, are to be found in nearly every leading stock 
broker’s office in Wall street now. Fair salaries and a 
short cut to matrimony are the temptations which some of 
the fair ones see. A broker whose oan formerly was in 
the West, announces to his friends that after Lent he will 
marry the pretty girl who has been his telegraph operator 
and private secretary for the last year or so. 


Train Telegraphy.— The exhibition of the working of 
the Edison system of telegraphing to and from moving 
trains, by induction from the roof of the cars to the wires, 
was again given on March 19, on a special train run by 
the Chicago, Milwaukee & St. Paul road from Chicago to 
Milwaukee and return, and was very successful. Sealed 
messages, written by and addressed to the passengers, 
were sent by the Morse system from Chicago to the point 
where condensers for the new system were placed, and 
from there they were telegraphed to the operator on the 
train, running 35 miles per hour, and delivered to the 
writers. See our Chicago correspondent’s letter. 


T. M. B. A.—Mr. C. W. Hammond, Superintendent ot 
Telegraph of the Missouri Pacific Railway Company, is 
sending out to Western telegraphers 1,500 circulars advo- 
cating membership in the T. M. B. A. The circular is 
admirably put. One paragraph says: ‘‘ It is indorsed by 
many of the most prominent men in the telegraph service. 
Among the well-known telegraphers in the West who are 
members of the association are R. B. Gemmell, Super- 
intendent A., T. &S. F. R. R.; H. C. Sprague, Superin- 
tendent K. C., Ft. S. & G.R. R.; D. K. Smith, Superin- 
tendent M. & K. Telephone Co.; E. H. Perry, W. H. 
Woodring, D. E. tani. So Joseph Houston, D. A. Carroll, 
T. F. Clohesy, C. Dougherty, R. H. Behle, E. H. Brown, 
J. H. Topliff. and L. C. Baker, Superintendent W. U. 


Telegraph Co.” 
THE TELEPHONE. 


American Bell,—The annual meeting of the company 
will be held at the Meionaon, Boston, March 30, the books 
closing March 29. . 


Vienna to Pesth.—It has been decided to undertake 
experiments with a view to establishing telephonic com- 
munication between Vienna and Pesth. 


Investigating Pan-Electric.—The investigation of the 
Pan-Electric telephone scandal is still going on. Dr. J. W. 
Rogers and Col. Casey Young have been on the stand be- 
fore the committee of the House of Representatives, de- 
tailing the particulars of their connection with the com- 
pany, as well as the relations borne to it by various officials 
and politicians. It appears from the testimony that sev- 
eral Congressmen were very anxious to get a stock interest 
in the concern. Part of the testimony goes to establish 
the fact that there were negotiations with the Bell Com- 
pany for a sale of Pan-Electric, but there is no proof that 
the Bell people had any very great yearning or hankering 
after the property. . 

“ Mustn’t Speak to the Manat the Wheel.”’—The recent 
London riots have at some rather astonishing facts 
regarding the Scotland Yard police regulations. It seems 
that although there is a telephone connection between 
Scotland Yard and the public telephone office, no private 
person is allowed to ring up the te office. Thus when 
the first club window was broken at the beginning of the 
riots, several persons at once attempted by telephone to 
warn the police of the outbreak. Scotland Yard refused, 
however, to receive their messages, and therefore did not 
rer of the riots until after all the damage had been 

one. 


The Wallace Telephone.—The Ottawa Journal says : 
‘*Mr. Wallace, whose New York company is supplying 
the instruments for the new telephone to be established in 
this city, is expected to arrive at the Russell to-day. The 
tirst consignment of instruments, about three hundred in 
number, has reached here and they will be placed in posi- 
tion without delay. Mr. Wallace will supervise the work. 
A central office has been obtained and Senator Clemow 
says he is confident that the service will be inaugurated 
within three weeks. The number of subscribers is already 
between three hundred and fifty and four hundred.” The 
Wallace telephone is to be used also in Winnipeg by the 
Manitoba Telephone Company. 


The Telephone at Oxford University.—A hot dispute 
is raging in Oxford between the Postmaster-General and 
the college authorities, which, says the Pall Mall Gazette, 
threatens first to destroy one of the most convenient insti- 
tutions of the university and then to introduce a destruc- 
tive innovation. The delivery of notes by college mes- 
sengers and by the *‘ Union” is one of the conveniences 
of Oxford life, but the Post Office has become alive at last 
to the fact that it constitutes a serious infringement of its 
monopoly. Matters have not been pushed to an extremity, 
but the college authorities are already preparing for the 
worst by obtaining estimates for the introduction of the 
telephone. Unless the wires are to be all under ground, 
the remedy will be worse, many people will think, than 
the evil. Better have no means of immediate communi- 
cation at all, they are already beginning to say, than “a 
network of wires across the fronts of our finest buildings.” 

The National Telephone League.—A dispatch of 
March 18 from Indianapolis says : The National Telephone 
League, of Boston, Mass., is flooding this city with cir- 
culars calling attention to the fact that the league is an 
organization of citizens determined to resist the telephone 














monopery at every point, that there is reason to believe 
that the threatened withdrawal of telephone service from 
this State on the plea of inability to operate under the Wil- 
liams bill is really intended to influence legislation in 
other States by preventing the passage of bills of a similar 
import, more particularly m Iowa, New York, New Jersey, 
Connecticut and Massachusetts. Accompanying these circu- 
lars are petitions addressed to the United States Senate and 
the House of Representatives, asking the representatives of 
Indiana in these bodies to make inquiry whether the tele- 
phone service rendered me Perm American Bell Telephone 

mpany or its agents is being discontinued in whole or 
in part in this State, or in any other State, for the purpose 
of influencing legislative or judicial action ; also whether 
such discontinuance for such purpose is the result of com- 
bination between such telephone companies. These peti- 
tions are now being distributed, and so far as heard from 
are receiving many signatures. 


THE ELECTRIC LIGHT. 


The Greencastle Electric Light Company, 
castle, Ind.. bas a capital stock of $25,000; 
Hathaway is one of the incorporators. 


Easton, Pa.—The Committee of City Council appointed 
to investigate the subject of electric lighting, with a view 
to adopting a system, has recommended the Knowles- 
Moffat system of the Brooklyn Electric Construction Com- 
pany—three 60-light dynamos, &c., for $14,400, 

Lighting from Primary Batteries.—Speaking last 
week in regard to the work of the Chemical Electric Light 
and Power Company, in Boston, one of the officers said : 
‘Our dark room, in which we show our incandescent 
lamps run by Volta-Pavia primary batteries, is thronged 
from morning to night. There is no question about the 
demand for the solution ; the only question is our ability 
to fill orders.” ‘ 


Relative Cost of Different Sources of Light.—Lectur- 
ing recently at Stafford on ‘‘ Sources of Light,” Prof. W. 
F. Barratt. F.R.S.E., of the Royal College of Sciences, 
Dublin, comparing the different illuminating agents in 
use at the present mom ent, said that for the same amount 
of light, gas cost 12 cents, the glow electric 12 cents, 
and the arc 6 cents. Paraffin oil occupied a very high po- 
sition as an illuminant in cheapness and undeleterious na- 
ture of waste products. but its disagreeable smell and the 
danger attending its use were against it. Electricity gave 
rise to no deleterious products at all, but the are lamp 
gave a dazzling light, throwing intense shadows. 
In calculating the cost of providing the electric light 
for a house, the chief item was the interest on ca 
ital laid down in plant; the actual supply of electric 
energy was the least of the items. For 200 lamps lighted 
500 hours a year, it was cheaper to have gas than the arc 
electric light. But in gas the chief cost was the consump- 
tion of gas, and when the number of hours a year fh 
which the light burned was extended, the relative cost of 
the two systems was reversed. The great requisites for 
an artificial light were steadiness, accessibility, cheapness, 
safety, non-deleteriousness, and whiteness. 


APPLICATIONS OF POWER. 


For Working Guns.—Electricity is successfully em- 
ployed to work a twenty-two-ton gun in a foundry at Cas- 
telamare, Italy. The question of training and working 
heavy guns by means of electrical motors has for some time 
occupied the attention of the English War Office authorities, 
who have carried out a series of experiments. The system 
of employing smal! motors, actuated by a dynamo machine 
driven by a steam engine placed under cover in a sheltered 
position, will probatiy be adopted in preference to the 
present plan of transmitting the motive power by means 
of shafting. It is understood that the guns of the Spit- 
head forts are to be immediately fitted with the new elec- 
trical] training gear. 


PERSONALS, 


George H. Corliss, the engine builder of Providence, R. 
I., has received from the King of Belgium the cross of the 
Order of Leopold, in recognition of his distinguished ser- 
vices in mechanical engineering. 


Edison Amid Orange Groves and Blossoms.—‘‘ We 
are rather scared about Edison,” said one of his electrical 
associates toa New York newspaper man the other day. 
In reply to questions, he continued : ‘‘ We haven’t heard 
a word from him. It is three weeks now since he married, 
and he has taken no notice whatever of us in all that time. 
We have written to him. We have telegraphed him. We 
get no response. He has cut us dead. e ask him ques- 
tions requiring immediate attention, and that is the last of 
it. Weare running the concern without him. He ignores 
the telegraph and despises the mail. It doesn’t look as if 
his young wife had a rival in science or was being 
neglected for any new-fangled contrivance, does it? If 
we don’t hear from him pretty soon we shall send an am- 
bassador down there or a thoroughly equipped committee.” 


"The Prince’s Friend, Bigelow.— Writing from London 
to the New York World, J. H. Copleston says: I must not 
omit to mention one of the most conspicuous members of 
the American colony, Mr. John P. Bigelow, of Cromwell 
road, South Kensington, who desires to be known as “‘ the 
Hon.,” but who is not to be confounded with the'Hon. 
John Bigelow, the ex-Minister to Paris. John P. is one of 
the most hospitable and generous of men. On a summer’s 
afternoon, when transient Americans are in season here, 
he may be found entertaining them at the Grand Hotel 
bar with words of worldly wisdom, with marvelous tales 
of his eventful life, and with whatever concoction may be 
the *‘ particular vanity” of his wondering guests. e is 
believed to be a man of vast wealth, one source of which 
is a telephone company, whose chief offices are in Victoria 
street. But his wealth bears no comparison with his social 
position. He talks familiarly of ‘* his friend the Prince,” 
and confidently confesses that his intimate friend, the 
Queen, finds great comfort in the advice he has given her 
since the death of Prince Albert. 











of Green- 
Mr, Geo. 























MISCELLANEOUS NOTES. 


Erratum.—In our last issue an error occurred in Mr. 
ets. In 
(p. 182 


Carl Hering’s article on the Winding of Field Ma 
the last line of the fifth paragraph Siena the en 
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a © gs obtained from (a W) should read obtained from 
a a, 

Executions bs 7 Hleetricity.—Senator McMillan has in- 
troduced in the New York Legislature a bill which provides 
for the appointment of a comnnission to investigate and re- 
port the most humane method of inflicting capital punish- 
ment. The bill is probably the result mainly of the efforts 
of Dr. A. P. Southwick, of Buffalo, N. Y., who has been 
for many years anxious to have the method of capital 

nishment changed; and of Arsistant-District Attorney 
Quinby. They look upon pre ped as a relic of barbarism. 

is so far advanced that other and better means can 
easily be devised. Dr. Southwick pro to execute 
orientate by means of electricity, by which death would 
be instantaneous. The method which he proposes is very 
simple, His idea is to use an ordinary chair to which a 
wire could be run from the electric light works. The man 
would sit in the chair with his head resting against its back. 
The wire entering an ivsulated su such as rubber 
or glass, would constitute the positive pole. By gen the 
man’s feet upon a metallic plate a connection would be 
formed with the poles. Atasignal a switch in another 
room could be turned. The current would enter at the 
base of the brain, the centre of the nervous system, and 
pass through the man. The heart would stop beating, and 
a complete paralysis would ensue. 


But He has an Underground System.— The much de- 
tested telegraph wire saved the lives of nine firemen at a 
Montreal conflagration, by peeenins the falling of a lad- 
der. Give Satan his due.—Boston Globe. 

What Is the South Pole ?—A clergyman has been 
converted to President Warren’s idea that the North Pole 
is the seat of Paradise, and carries around with him a 
miniature compass, so that the needle may always point in 
the desired direction.--Chicago Living Church. 

A Compound Cathartic.—A Florida farmer claims that 
it is biliousness that makes a man fret and swear, and he 
always takes a compound cathartic pill when feeling out 
of humor, and it always sets him to rights. A Tapville 
man read this item and then placed a pailful of pills and 
a tin cup alongside his telephone. His druggist is about 
to build a handsome brown stone front, it is rumored.— 
Peck’s Sun. 

The Anti-Tramp Protector.—A recently-married elec- 
trician who lives near Sacramento, Cal., has devised a 
scheme for protecting his wife from the annoyance of 
tramps. The vagrants invariably sought the kitchen via 
a rear stairway, so the electrician detached the four bottom 








thoy A wire from the ba “ wpe ans kitchen, and 
when 4 tramp is seen approaching, all t necessary is 
to touch a spring at theproper moment, and the astonished 
— after provender is thrown nearly over the back 
ence. 
Why not Moustaches?—An interestin 
showing the influence of electricity on the growth of 
roots, has been made in Germany by Professor Hodefiess. 
Plates of copper were thrust upright into the earth and 
connected by wires with similarly-placed zinc plates about 
100 feet distant, an electric battery being thus formed, 
with the earth between the copper and zinc in the circuit. 
Both potatoes and heets planted between such plates gave 
an increased yield—beets, fifteen per cent.; potatoes, 


experiment. 








steps from the others and attached a powerful battery to 


twenty-five per cent.—-as compared with other parts of the 
same field. : 


The Tattling Telephone.— Young swell at telephone— 
‘“Are you disengaged for this evening, Miss Jones?” 

Faint voice—‘* What do you say ?” 

Young swell—‘‘ Will you be engaged this evening ?” 

Faint voice—‘‘ What’s that you say?” 

Young swell (slowly)—*‘ Will your time be occupied this 
evening ?” 

Faint voice—‘‘ I can’t hear you.” 

Young swell (very loud)—‘‘Are you working to-night?” 

Faint voice—* Yes.” 

Young swell—* All right, then: Ill come down to the 
store.” 
aa of haw haws from his listening friends. —Chicago 

ail. 

“Caviare to the General,””—When Bill Nye wrote his 
celebrated account of how the brakeman of No. 10 woke 
him up at midnight and told him in the wonderful lan- 
guage of the pe A all about the progress and conditions 
of the trains, Bill told him to keep right on with that beau- 
tiful jargon of the road, and by and by he would get so 
that no one on earth but a railway man would understand 
a word that he said. Itis curious to note how every new 
invention that comes into general use brings into the lan- 
guage a great number of new words. Some of these become 
assimilated into everyday lingo, and others remain a mys- 
tery to all but the initiated. An example of this has just 
been received at the Free Press office in the shape of a cir- 
cular from the United States Electric Lighting Company. 
It is on the subject of meters. The circular talks of ‘ in- 
dications of permanent magnet ammeters and voltmeters,” 
of ‘‘ standardization,” of ‘‘ current and potential,” of ‘* arc 
and incandescent installation,” of ‘‘ reducing the value of 
the constant,” of ‘‘ dynamos” and ‘‘ ohms” and “ volts,” 
of how instruments are ‘ calibrated,” of ‘‘ percentage 
change” and of * the value of the scale division.” As far 
as the general reader is concerned, this circular might have 
been written in Sanscrit or Chinese.— Detroit Free Press. 





STOCK QUOTATIONS. 


Telegraph, telephone and electric light quotations on 
the New York Stock Exchange, Boston Exchange and 
elsewhere are as follows : 
Telegraph.—B. & M., b 2, a 3; Com. Tel., b 30, a 40; 
Western Union, b 63%, a 63}. 
ome Bell, b 158, 2 159; New England, b 
, a 314. ; 


Electric Light.—No new quotations. 


BUSINESS NOTICES. 


Gaiffe Batteries.— Waite & Bartlett have half a dozen 
real Gaiffe double-cell — batteries worth at least $6 
each, which they will dispose of for $3.50 each. . 


Chromic Acid Crystalis.—The Chemical Electric Light 
and Power Company, 95 Milk street, Boston, will furnish 
pure chromic acid crystals at 75 cents per pound, and 
crude for battery use at 25 cents per pound. 


Steam Boiler Inspection and Insurance.—The Hart- 
ford Steam Boiler Inspection and Insurance Company not 
only makes careful periodical inspection of boilers, but 
guarantees against loss from explosions. The boilers 
insured are larly visited and tested, as well as their 
appliances. e policy of insurance issued by the com- 

y can also be made to cover death or personal injury. 

he terms offered are deserving of the consideration of all 

steam users, in which category so many electricians and 
electrical manufacturers now find themselves. 


A Warm Testimoniai.—-The following s 
Sat LAKE CIry, 

JEROME KIDDER MANUFACTURING COMPANY: 

DEAR Sirs: Please forward me one No. 4 Office and 
Family Apparatus, also one of Dr. Tipton’s books. I re- 
ceived the others all right. Please send them by express, 
C.O0.D. The apparatus I received for myself is giving 
perfect satisfaction in my office. I have had no trouble 
whatever, and if it were impossible for me to get another 
like it $5,000 would be no temptation for me to part with 
it. Yours truly, Dr. H. E. Grow. 

Glenn’s Sulphur Soap 

Heals and beautifies, removes pimples and blemishes; 25c. 
GERMAN CORN REMOVER kills corns and bunions ; 25e. 
HILu’s HAIR AND WHISKER Dyk, black and brown; 50c. 
PIKE’s TOOTHACHE DROPS will cure in one minute ; 25c. 
DEAN’S RHEUMATIC PILLS are a prompt, sure cure ; 50c. 
HALE’s HONEY, the great cough cure, 25c., 50c. and $1. 














8 for itself : 
arch 6, 1885. 











OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED MARCH 9, 1886. 
337,385. Electric Regulator for Pendulum Clocks; 
Sylvester Eastman, Providence, R. I., Assignor to the 
Synchronous Time Company, Portland, Me. Consists 
of a movable frame upon the pendulum, adapted to be 
moved by electricity to change the length of the vibrat- 
ing portion, 


(1) 337,416. Means for Regulating Pendulum-Clocks 
from a Distance ; (2) 337,417. Means for Regulating 
Pendulum-Clocks from a Distance ; (3) 337,418. Means 
for ting Marine Clocks from a Distance; (4) 
337,419. Apparatus for Regulating Pendulum- 
Clocks from a Distance; George W. Millard and 
Joseph H. Clarke, Providence, R. I., Assignors to the 
Synchronous Time Co., of Portland, Me. (1) Vibra- 
tions of the pendulum of a secondary clock are 
kept synchronous with those of the master clock by 
devices actuated by electric connections controlled by 
the latter, which at predetermined times act to raise or 
lower the centre of an oscillation, as may be required to 
accelerate or retard the beat. 

(2) Electric devices are controlled by a master clock, 
and so connected with the pendulum of the secondary 
clock that its vibrating length may be automatically 
varied sf cause acceleration or retardation, as may be 

uired. 

(8) Electric devices are controlled by a master clock 
and applied at predetermined times to increase or dimin- 
ish the vibrating length of the balance-spring. 

(4) Consists of modifications of the above inven- 
tions. 


337,439. Fire-Telegraphy ; Sidney J. Sanford, Barrie, 
Ontario, Canada. As shown in the cut, it embraces a 
numbering ap tus provided with the electro-magnet 
R R, lever X, fly-stop o, and escapement z, intermittingly 
released by said lever to control the numbering discs. 

337,477. Galvanic Battery ; Horatio J. Brewer, New 
York, N. Y. The negative electrode consists of a hori- 
zontal plate of carbon, a vertical plate or plates of carbon 
or material containing carbon, and a horizontal plate of 
carbon placed above and upon the vertical plates, the 
plates being forced together by screw-pressure. 

337,558. Armature for Dynamo-Electric Machines ; 
Carl Coerper, Cologne, Germany. Consists of a flat- 
ring armature for dynamo-electric machines, which is 
pane be of a closed ring-shaped hollow frame, around 
which is wound a filling of insulated wire, said frame 
being tapering at the inner end and inclosed at the three 
sides by the pole-pieces of the field-magnets. The fiat 
rings are supported on a disc or web of paper attached 
to the shaft of the armature. 

337,588. Secondary Electric Clock; Vitalis Himner, 
New York, N. Y., Assignor to the Standard Electric 
Clock Co., same place. Embraces a motor consisting of 
a ratchet and pawl, and connected by a double-jointed 
lever to an operating armature, and a back stop or lock. 

337,590. Telegpemnte Repeater; Joseph K. Olzer, 
Duisburg-on-the-Rhine, Germany. Consists of helices 
and armature-lever of a relay and the contact-screws, 
spring-arm, separate from the armature-lever, con- 
tact thereof, metallic piece, hook-sha extension 
thereof, contact in said extension, binding-post, bind- 
ing-screw, plate, yielding conductor connecting plate 


337,624. Underground Conduit for Electric Wires; 
John J. Schillinger, New York, N. Y. It is composed 
of an exterior trough, having a cover and, semi-circular 
bottom wall, the interior trough suf within the 
outer trough to form a continuous intermediate air-space 





on all sides ; said interior trough being provided with 
a cover, and having a continuous series of transverse 
rforations in its side walls and vertical perforations in 
its bottom wall, and horizontal and vertical pegs, sup- 
ported in said perforations respectively. 
337,626. Signaling Apparatus; Leopold Sellner, Vi- 
enna, Austria-Hungary. Consists of several parts, viz., 
first, the source of electricity or generator, which may 





837,628. REGULATOR FOR DYNAMo ELECTRIC MACHINE, 


be either a primary or a secondary battery or accumu- 
lator ora dynamo or magneto electric machine ; sec- 
ond, asystem of contact makers or switches so con- 
structed that upon shifting one of the same by means 
of a key or handle a definite combination of signaling 
electric lamps will be thrown into circuit, and thereby 
a definite signal will be given; and third, a series of 
electric lamps, preferably incandescent lamps, placed on 
a signal mast or in the rigging of a vessel or in any 
other suitable position. 


337,628. lator for Gpaeme Besiric Machines ; 
Oliver B. Shallenberger, hester, Pa. The disposi- 





with screw, and insulated point of contact-screw. 


'| (1) 337,775, (2) 337,776. Regulator for 


337,679. Electric-Current Meter; John J. Green, Boon- 
ton, N. J. Consists of an adjusting device for two elec- 
trodes terminating in a U-tube provided with a scale for 
indicating the loss of electrolyte. 


337,737. Electric-Arc Light; William F. Bulkley, 
Cleveland, O., Assignor of two-thirds to L. E. Holden 
and Eugene H. Cowles, both of same place. Consists of 
the operating-lever of the feeding mechanism which 
separates the carbons, of a magnet placed in the shunt- 
circuit, and an armature adapted to lock the operating 
feed-lever when the latter has once been brought into 
action. ; 

337,753. Diaphragm for Telephone-Receivers ; North 
Dowling, Philadelphia, Pa. Consists of a compound 
plate in which are combined a substance—such as iron— 
adapted to be -attracted by the usual magnets of tele- 
phone-receivers, and material—such as vulcanized 
rubber—possessing a high vibratory or resonant quality. 


Dynamo-Elec- 
tric Machines ; (3) 337,777. Electric Motor; Osborn 
P. Loomis and Henry W. Cooley, Lynn, Mass. (1) See 
illustrated article. (2) Among the claims they have the 
following : In combination with the armature and fiekl 
magnets of a dynamo-electric generator, a variable re- 
sistance and electric automatic operating mechanism 
therefor, both located in a shunt circuit to said arma- 
ture, the lamps or other translating devices being in 
series with said field magnets. (3) This consists princi- 
pally of an armature upon which the claim is for four 
windings at right angles and at the same time parallel, 
there being two pairs of parallel coils at right angles to 
each other. 


337,778. Regulator for Dynamo-Electric Machine; 
Richard H. Mather, Windsor, Conn. Consists of a de- 
tractor and a magnet having constantly-closed circuit- 
connections and being placed one in the main or work- 
ing-circuit of the machine, and the other in a derived 
circuit about the work. 


337,793, 337,794. Electro-D ic Motor; Frank J. 
Sprague, New York, N. Y. hey relate to means for 
short circuiting the motor or elements thereof, and the 
_principal means consists of a movable terminal of the 
supplying-circuit, a contact therefor whereby the whole. 
motor may be short-circuited, and a contact whereby the 
field-magnet alone may be short-circuited. 


337,796. Electric Mail Box and Indicator; Henry F. 
Staus, Chester, Pa. Relates to apparatus for signaling 
from a mail-receiving box to a point in the building 
where such box is located when a letter is deposited in 
such box, and for indicating when the owner of the box 
is within or without the building. It consists in a mail 
box or receptable contaming three revolving contact- 
buttons of similar construction operated by a removable 
key, with an indicator operated by two pairsof magnets 


ries of circuit-wires leading thereto from the source of 
electric supply. 


337,797. Self-Winding Electric Clock; D. Fred. Sweet, 
Grand Rapids, Mich., Assignor by direct and mesne 
assignments to the Electric Time Company, of same 
place. A circuit closed by the action of the train at. 
regular intervals causes the main spring to be wound a 
little faster than it unwinds on the running of the 
clock, 





tion of the circuits is as shown in the cut. 




















controlled by the two lower revolving buttons and a se- 














